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The surest token of stability is 
growth. sy its rapid but con- 
sistent development the automobile 
industry not only has attained sta- 
bility, but has laid a firm founda- 
tion for even greater prosperity. 
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Those manufacturers of pleasure and 
commercial cars that have been most 
successful have pursued a well-defined 
policy. They have developed their prod- 
uct along standardized lines, seeking im- 
provement rather than mere innovation, 
preferring evolution to experimentation. 
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With such manufacturers, the Con- 
tinental Motor has ever found favor. 
One hundred and forty-seven of them 
now use one or more models of this 
famous motor, and, by its use, both in- 
sure and increase their stability. 
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Continental Motors Company 
Detroit, Michigan 


Factories: Detroit—-Muskegon 
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Largest Exclusive Motor Manufacturers in the 
orl 
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Motor Driven 


Tire Pump 


What About You ? We judge this from the splendid 


condition of our pump business. 
Each week sales increase and 
letters of satisfaction pour in. 
Progressive dealers are taking 
' advantage of this and makin 
They also must better realize ° . 


Pg money. 
what a superior pump it is to A > 
all others. re you: 


Motorists are becoming more 
and more educated to the conveni- 
ences of the Stewart Tire Pump. 


**No car is better than its accessories” 





The Stewart-Warner Speedometer Corporation, Chicago, Illinois, U. S. A, 
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300 Cu. In. 


Packard Tries Out 


New Motor 


In Special Chassis 


HAT the Packard 
T Motor Car Co. 
has for some 
time been developing a 
twelve-cylinder aviation 
engine has been well 
known, and as was an- 
nounced last week in 
THE AUTOMOBILE, the 
first of these motors is 
now being tried out for 
endurance in a special 
chassis. It is now 
several years since the 
Packard engineers be- 
gan to study and de- 
velop high speed engines and the 
research work which led up to the 
aviation engine was commenced 
long before the appearance of the 
Packard twin six. 

J. G. Vincent, engineering vice- 
president of the Packard company, 
has several times stated publicly 
that all their experimental work led 
them to believe that there were ad- 
vantages in the twelve-cylinder en- 
gine which made it the best type for 
endurance at high speed. The pro- 
duction of the 3 by 5-in. twin six 
motor used in the Packard car vin- 
dicated many of the theories, since 
the twelve-cylinder engine showed 


itself the superior in almost every respect of carefully con- 
structed experimental six-cylinder engines of the same total 


piston displacement. 


Practically as soon as the success of the twin six stock motor 
was assured designs were started for two other engines in- 
tended solely for aviation. One of these was designed to pro- 
duce about 100 hp. and since this required approximately 300 
cu. in. Mr. Vincent decided to limit the displacement to ex- 
actly this volume, as it facilitated ready comparison with 








Special racing chassis used for testing Pack- 
ard aviation twelve 














Packard Aeroplane Twelve 


Piston displacement............. 300 cu. in 
Rear eee cn Sarai eee 2 21/32 in 
NR o0 660snch acne ace Ge ke ean eel 4Y, in. 
NORMAL FD s...00 65 occ aces 100 at 2300 r.p.m. 
Four valves per cylinder 

ME MIR 2 sos. iasiereieie overs ersiareiols 1 7/16 in. 
PN I osc clavate \araiararparoweeieasaxecoks 0.34 in. 
Piston speed at 2300 r.p.m. .1725 ft. per min. 
OOM sen '5: ayy slop voltae ye W- aes "et 3lasaraue Sea 500 Ib. 
NINO rerio ct arate so) or web tek ee eiwis RO Delco 
Lighting and Starting............... Delco 

















Car Is Masterpiece 
of High Tensile 
Steel Construction 


other types of high- 
speed motor developed 
for racing car work. 
Therefore, the dimen- 
sions chosen for the 
small engine were 
2 21/32-in. by 4%-in. 
and this is the size of 
engine with which ex- 
periments are now be- 
ing made. The large 
motor which is under 
course of construction 
has a bore and stroke 
of 4 in. by 6 in., giving 
approximately 900 cu. 
in. piston displacement. Both the 
large and small motor follow the 
same general lines so the descrip- 
tion of the little engine which fol- 
lows applies in the majority of re- 
spects to the large one which will be 
ready for testing in a short time. 

For aviation work regular torque 
and absence of vibration are very 
important. The regularity of 
torque has a value in increasing the 
efficiency of the propellor while vi- 
bration, if present, is destructive to 
the necessarily somewhat fragile 
structure of the aeroplane. Light 
weight is, of course, essential, but 
it is now customary to consider en- 


gine weight inclusive of the fuel, oil and water required. 
That is to say, it is the weight which must be carried for 


a flight of several hours’ duration which is important and an 


engine which is economical of fuel and oil can easily be light 
when weighted together with supplies for a long flight as 
compared with another engine which is actually lighter so 
far as the metal part is concerned, but which is more ex- 
travagant in operation. 

The small Packard aeroplane engine develops its requisite 
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There is no prettier racing car than the vehicle the 
Packard company has built to test its aeroplane en- 
gine. All the body is detachable in an instant. 
There is a 40-gal. gasoline tank inside the tail 


100 hp. at 2300 r.p.m., and its weight is almost exactly 500 lb. 
The 100 hp., however, is very considerably less than the total 
ability of the engine, which will run and show increasing 
power up to speeds in the neighborhood of 4000 r.pm. At 
3300 r.p.m. the first engine gives 130 hp. The power curve 
is quite smooth as the motor speed falls off and the engine 
will run quietly and regularly at 300 to 400 revolutions. 

It is now several weeks since the first engine was put on 
the test block and at first it appeared difficult to find spark 
plugs which would withstand the very high explosion tem- 
perature which is obtained in the cylinders. This trouble 
has been entirely overcome and the test block failed to show 
any specific weakness in any part. 
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which is being used to test this motor 
without regretting very greatly that it 
will not be seen in competition, since it 
is one of the prettiest racing machines 
that has ever been made. 

In designing the chassis 
the endeavor has been to 
render it very highly efficient 
while making it strong 
enough to provide absolute 
safety, the object being to 
test the motor, and _ the 
greatest possible care has 
been taken to have the 
chassis perfect. 

Coming to the mechanical 
detail of the engine, its de- 
sign is based upon that of 
the stock twin six, but it differs very greatly in detail. 
Firstly, the cylinders are cast in blocks of three and have 
four overhead valves apiece. Possibly it is in the operation 
of these overhead valves that the most striking engineering 
advance is to be found. There is, of course, an overhead 
camshaft to each set of cylinders. With a camshaft above 
the cylinders it has always been troublesome to find means 
for operating the valves without at the same time losing 
quantities of oil. If rockers are used there is always a slit 
in the side of the casing through which the rocker operates 
and it is impossible to make this oil-tight. If the operation is 
direct as in the Peugeot or Sunbeam then there must be 





This being the case, Mr. Vincent 
decided to take a leaf out of the 
book of the Mercedes company and 
obtain his duration tests by putting 
the motor in a chassis which 
would permit it to run at full 
power for hours on end while ex- 
posing it to the shock and other 
indefinite circumstances that ac- 
company a track test which seem 
impossible to imitate on the test 
block. It will be remembered that 
the Mercedes cars which won the 
French Grand Prix in 1914 were 
all fitted with the aeroplane engine 
which is generally regarded in 
Europe as being about the best 
that has yet been constructed. The 
Packard company has no intention 
of doing any racing, and it has 
been necessary to build a special 
chassis to enable the motor to be 
tried out properly. For about a 
week the chassis has been at work 
at Sheepshead Bay speedway show- 
ing lap speeds between 100 and 
110 m.p.h. and speeds of 116 m.p.h. 
on the straightway. This is with 
a gear ratio giving less than 3000 
r.p.m. at 100 m.p.h. No attempt 
has been made to check the speeds 
very accurately or to discover the 
maximum, the bulk of the running 
being done at about 100 m.p.h., a 
speed at which the motor is work- 
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ing just a little harder than: it 
would have to work when its 
speed was held down by the proper 
size of propeller in an aeroplane. 
No one can possibly see the car 


Some mechanical details of the latest Packard twelve. 


stem as shown below in the center. 
together at the center, from which point the carbureter is suspended 





The valve rocker in the center is 
machined from one piece and has a hollow shaft through which the oil flows from the small 
well at the top. Below is shown the arrangement of the rockers in position over the camshaft. 
A special form of split conical retainer is used to hold the valve spring seat on the valve 


The aluminum inlet manifold is in two halves, clamped 
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‘holes in the bottom of the cas- 
ing through which the tappets 
pass to reach the valve stems. 
In the Packard design this 
trouble has been overcome by 
cranking the _ rockers. The 
lever which rests on the cam 
and the lever which touches 
the valve are at opposite ends 
of a short shaft. This means 
that the bearing of the rocker 
comes between the cam end, 
which is in an oil box, and the 
valve end which is outside. The 
length of the bearing provides a 
perfect oil seal so that the cam 
mechanism can be_ lubricated 
copiously and yet the valves will 
remain perfectly clean. This 
layout can be readily under- 
stood by referring to the pho- 
tograph of the motor. 
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Uses Spur Camshaft Drive 


Considerable thought was 
given to the best methods for 
driving the camshaft, and, by 
making comparative layouts, it 
was found that the balance 
of the advantages favored the 
use of trains of spur gears. 
One of the most important advantages is that the parts of 
the spur gear trains are very simple and there are no thrust 
bearings required. Spur gears can be cut from very hard 
material and finished very highly so that there is no error 
in the timing due to backlash. Actually in this Packard 
motor when erected it was found that the maximum error 
in valve timing was 1 deg. on the flywheel which, as any en- 
gineer knows, is a remarkable achievement. 

For a variety of reasons the rear location is chosen for the 
spur gears, the crankshaft pinion coming just in front of the 
flywheel bearing. Owing to the high grade of material the 
gears are quite narrow, that on the flywheel being only % in. 
wide. 

For the connecting-rods the stock arrangement has been 
abandoned and the forked type used instead of the side by 
side. The reason for this is that the former arrangement is 








Tapered tail of special Packard chassis, Note the two exhaust 
manifolds 
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The Packard small size aviation engine fitted in a special chassis for testing it out on speedways. 
Note the overhead camshafts with the special form of rocker which prevents any loss of oil. 
Also the Delco ignition distributer and camshaft drive at rear end 


lighter. With an L-head twelve-cylinder engine, if the valves 
are well proportioned, the length becomes such that there is 
plenty of room for side-by-side rods. With the overhead valve, 
four-valve type of cylinder the length is so greatly reduced 
that there is not even room for forked rods, if the valves are 
taken as the limiting factor. Thus, having commenced with 
the valves the engine was lengthened just enough to give 
proper bearing surface for forked rods. These rods are made 
from very high tensile steel of I-beam section and are ma- 
chined all over; an oil tube carries the lubricant to the piston 


pin. 
Has Unique Crankshaft 


The crankshaft is very unusual as the webs are triangular 
in end elevation. This design was developed by experiments 
made to discover the design which would provide the greatest 
rigidity with the least weight. For both the main bearings, 
of which there are three, and the crank pins, the diameter is 
1% in., but the triangular webs are so strong that the shaft 
is completely free from whip throughout the whole speed 
range. It has already been stated that the connecting-rods 
are very light and this lightness extends to the pistons. These 
are die-cast aluminum alloy and the whole piston assembly 
with four rings and piston pin complete weighs 11 oz. 

It is when the valves are examined analytically that one 
of the advantages of the twelve-cylinder construction appears. 
In these little cylinders, 2 21/32 bore, there is room for four 
valves 17/16 in. in the clear. The angle of seat is 45 deg. 
and the lift 0.34 in. This gives 1 sq. in. of valve opening for 
each 17 cu. in. of piston displacement. The 300 cu. in. Mer- 
cedes four-cylinder aeroplane engine has the largest valves 
which can be accommodated, and the valve opening in that 
engine is 1 sq. in. for each 25 cu. in. displacement. 

Another advantage appears when the piston speed is 
studied since a 4%4-in. stroke at the normal running speed of 
2300 r.p.m. gives a piston speed of only 1725 ft. per min. 

A detail which shows up well in the illustration and yet 
may appear peculiar, is the design of the intake manifold. 
This is the result of much experiment and is giving better 
service than designs which appear to be a theoretical improve- 
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Above—The dashboard equipment of the Packard is in strong 
contrast with many cars designed for racing in that it is pro- 
vided with very few gages. On the right is a revolution indi- 
cator, no speedometer being fitted. In the center is an ammeter, 
on the right a voltmeter, and at the left is the oil gage. The 
centrally placed lever controls the ignition, a hand advance being 
superposed; ordinary variations are cared for by the automatic 
advance within the timer 
Below—Although not intended for actual racing, the brake equip- 
ment is very complete, to insure safety. This view shows the 
hand adjusting nuts accessible to the mechanic, and the pressure 
pumps. As in the view of the cowlboard, the absence of super- 
fluous fittings is very noticeable 


ment. Mr. Vincent explains the success of its design as 
follows: 

In an intake the resistance to gas flow comes at the cor- 
ners or bends and the resistance of the bend is much greater 
than the resistance in straight pipe. It is thus important that 
if there be any bends they should all be in the same position 
relative to the valves served. In this particular manifold the 
gas rising from the carbureter impinges against the top of the 
fore and aft pipe, where it spreads, and the distance from 
each valve to the main header is the same. As a method of 
demonstrating the accuracy of carburetion and the evenness 
of charge obtained with this manifold, the fact may be men- 
tioned that when the engine is run without the exhaust mani- 
fold the length of the jet of flame from each cylinder is the 
same. You could hold a straight edge to the tips of the flames 
and none would overlap it any more than another. 


Electric Starting for Air Work 


All Packard aviation engines will be supplied with starting 
and lighting equipment. For this purpose Delco has de- 
veloped a special small generator design for the high average 
speed of aeroplane service. This is mounted accessibly be- 
tween the cylinder blocks. Having the generator and a small 
battery there seemed no need for any other ignition device 
than the Delco distributer, which has given such complete sat- 
isfaction on the stock twin six. Consequently, one of these 
is mounted at the rear end of the V. As soon as these en- 
gines are ready for delivery, which will be in quite a short 
time, they will be offered either with the starting and lighting 
equipment with Delco ignition or without any other electrical 
equipment but two magnetos. Up to the present the dis- 
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tributer has shown itself well up to the demands made by 
continued high-speed running. 

For cooling, there is a single pump with a double outlet and 
this is mounted at the front of the crankcase, having its 
spindle vertical and a bevel gear drive from the front end 
of the crankshaft; there is no thermostat control. The lubri- 
cation system is on the same lines as the stock Packard motor, 
that is to say, each main bearing of the crankshaft is fed with 
high pressure oii, which is then taken to the crank pins and 
passes up to the piston pins. The various auxiliaries are fed 
independently and the two camshafts are fed from inside. 


Has High Compression, Timing Normal 


Two other facts about this engine which have a bearing on 
the power are the compression and the timing. The com- 
pression volume is designed to be 17 per cent of the total 
volume, giving a gage compression of about 110 lb. This high 
compression pressure is rendered possible by the small size of 
cylinder aid the high thermal conductivity of the pistons, but 
it has a very destructive action on the spark plugs. The plug, 
with which all the tests have been made and which appears to 
be entirely satisfactory, is the Rajah, this being an ordinary 
stock pattern and not a special model. Mr. Vincent stated 
that one of these plugs could be heated red hot with a blow 
torch and then dropped into cold water without any damage to 
the porcelain. 

The timing is quite ordinary: 

Inlet opens 5 deg. after top center. 

Inlet closes 40 deg. after lower center. 

Exhaust opens 47 deg. before lower center. 

Exhaust closes 5 deg. after top center. 

It will be noticed that the exhaust closes and the inlet opens 
at the same instant, but there is no overlap. 

It is well understood that one of the advantages of four- 
valve construction is that the smaller valves need but light 
springs. This is particularly true with the very small parts in 
the Packard engine since the valves are so light that the 
spring pressure required is quite small. Actually the pressure 
of the spring when the valve is fully open is only 52 lb., this 
falling to 38 lb. when the valve is closed. 


Rear Axle Cost $1,000 

A few words may be added about the chassis in which this 
engine is being tested for it is no less remarkable a piece of 
work in its way. The gearset bolts to the crankcase and the 
steel flywheel contains a single Cisk clutch of very light con- 
struction. Back of the gearset there is a large and very 
powerful transmission brake, this being metal-to-metal, as are 
the rear wheel brakes, all the shoes being cut out from high 
tensile material so as to obtain great rigidity with minimum 
weight. The rear axle has a chrome nickel steel housing in 
two parts split vertically in the center and each half is turned 
from a solid billet of steel. It is stated that each of these 
halves cost over $350, bringing the price of the axle to $1,000 
or over. The steering gear has been specially designed also 
and, like the rest of the chassis, is made of the strongest steel 
that can be obtained. 

There is no need to say anything about the shape of the 
body as this is sufficiently described by the illustrations. Its 
method of attachment, however, is not so obvious. At the tip 
of the tail a small socket will be noticeable. This contains a 
bolt which holds the top part of the body in place. At the 
front end by the cowl there is a pair of hinge clips. The pins 
for these form the attachment for the two ends of the rear 
hood strap. Thus, to remove the body the hood strap is taken 
off, the two hinge pins unhitched and removed, and the single 
bolt at the tip of the tail taken out; the body can then be lifted 
off complete. To give it ample lateral security a steel sill is 
carried along the top of the frame, the body setting into this, 
and there are a number of dowel pins along each side. 

The chassis altogether represents a distinct advance upon 
the best work which Europe has so far produced. 













































May 4, 1916 THE AUTOMOBILE 199 


24-Hour Record Gained by Hudson 


Mulford, Driving Whole Distance, Covers 1819 Miles at Average 
Speed of 75.8—Old Record Beaten by 238 Miles 
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SPEEDWAY, May 2—The 
twenty-four hour record which 
has stood for nearly eight years has 
been beaten by Ralph Mulford driving 
a Hudson Super Six. The new record 
is a trifle over 1819 miles at an aver- 
age speed of 75.8 m.p.h. The original 
record was made by S. F. Edge driving 
a Napier on the occasion of the opening 
of Brooklands track in England, June, 
1908. Like Mulford, Edge himself 
drove throughout the entire time, cov- 
ering 1581 miles, his intention being to 
better 60 m.p.h. Since this time the 
twenty-four hour record has stood un- 
attacked. 
Mulford’s fastest lap was made at 
89.4 m.p.h. after covering 1526 miles. 
He made sixteen stops, of which the 


longest — 6 min., this being for gas- Ralph Mulford at the wheel of the Hudson Super Six ready to start on his trial for af 
oline and oil and to tighten the grease 


; the twenty-four hour record . 
cups. Throughout the entire distance } 


only one tire was changed; one of the most remarkable fea- oil, 14 gal. of gasoline and water. He also oiled the shock ; 

tures of the run. The tires used were Goodrich Silvertown absorbers. Time, 1 min., 35 sec. 

cords. Third stop was on the 226th lap where he snatched a 
Up to the sixteenth hour Mulford had averaged 77 m.p.h. mouthful of food and stocked his car with 12 gal. of gasoline 

and 10 m.p.g. of gasoline and 150 m.p.g. of oil. His average and 1 gal. of oil, also 1 qt. of water. Time, 3 min., 15 sec. 

speed at 500 miles was 77.1; at 900 miles, 77.2; at 682 miles, Fourth stop, 302nd lap, gas 18 gal. oil 1 gal. Changed 

77.5; at 1100 miles, 77.04; at 1200 miles, 77.33; at 1000 miles, mechanician. Time, 3 min., 8 sec. 





G 'sPEEDW BAY MOTOR 











76.4. Fifth stop, 378th lap, oiled the shock absorber, 12 gal. 
He had changed mechanicians several times but intended of gasoline, 7 qt. of oil. Time, 4 min., 2 sec. 
to drive the whole distance himself. The stops made, with the Sixth stop, 453rd lap, 13 gal. of gasoline, 5 qt. oil. Food 
duration of each, were as follows: and coffee for driver. Time, 4 min., 4 sec. 
First stop on the seventy-first lap or 142nd mile, taking on Seventh stop, 530th lap, mended bonnet clip. Took on 14 
13 gal. of gasoline, 1 gal. of oil. Time, 1 min., 21 sec. gal. of gasoline, 1 gal. of oil. Time, 4 min., 6 sec. 
Second stop was on the 151st lap where he took on 5 qt. Eighth stop, 601st lap, 12 gal. of gasoline, 1 gal. of oil. 
Time, 3 min., 30 sec. ' 





. —— Mulford slowed down on the 622nd lap and stopped on the : 
623rd lap for a short time because the officials wanted to de- 
(Continued on page 834) 
The old and new records for distance covered hour by hour 
are as follows: 
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Electric Transmission Is Indiana 
S. A. E. Subject 


Animated Discussion Follows Presentation of 
Paper by J. B. Entz Giving Details as Applied to 
Owen Magnetic Cars—Tests Held on Speedway 


electric power transmission as applied to the Owen 

Magnetic car engaged the attention of the Indiana sec- 
tion of the Society of Automobile Engineers this afternoon 
and this evening. R. M. Owen and Justus B. Entz turned an 
Owen Magnetic car over to the research division of the sec- 
tion for a series of tests on the speedway. This was followed 
by a presentation of a paper in the evening by Mr. Entz 
before 200 members of the section. This paper was entitled 
The Electric Transmission on Owen Magnetic Cars and gave 
in brief the design and operation of this transmission, to- 
gether with a presentation of its advantages. Inasmuch as 
the subject matter of the paper was more for the purpose of 
bringing out discussion and has been published in somewhat 
slightly different form in previous issues of THE AUTOMOBILE, 
a brief summary of the paper will be sufficient. 


[ | stectzic power IND., April 28—The Entz system of 


Summary of Paper 


In place of the flywheel clutch, gearset, starting and light- 
ing system and their auxiliary parts, two direct current 
dynamo machines and a drum controller have been substi- 
tuted. One of the dynamo machines has its field magnet 
frame directly connected to the engine crankshaft, taking the 


chine is mounted on a large, hollow shaft, which is 
directly connected to the propeller shaft. This ma- 
chine is called the clutch generator, as it acts both as a 
clutch and a generator. The second dynamo machine has 
its armature mounted on the same hollow shaft as the first, 
and its field magnets are stationary; it is called the motor, as 
it is generally used as a motor to help drive the propeller 
shaft, and boost the effort of the engine as transmitted 
through the clutch generator, which, like any clutch, can 
only transmit the engine effort or torque. 

The clutch generator is used as a clutch alone, on the high 
speed, when it is short circuited upon itself, and a small speed 
difference between armature and field, or a small slip is 
necessary to establish the current in its windings which en- 
ergizes it and causes it to act as a clutch. On the high- 
speed position the motor plays no part in the transmission 
of power, but is used as a charging generator for the stor- 
age battery, which latter is used for cranking the engine and 
for the electric lights. 


Electric Motor Aids Propulsion 


On all other power control positions but the high the motor 
helps turn the propeller shaft, by taking current from the 




























































































































































place of the ordinary flywheel. The armature of this ma- clutch generator in which circuit it is included. At these 
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Section through Owen-Entz electric transmission. 





Generator field cores and coils form the gasoline engine flywheel and the collector 


rings shown are for the purpose of connecting the field current of the generator tc the various circuits. The brushes of the generator 
revolve with the field. 


The two armatures are identical and both are keyed to the hollow shaft which Is attached to the propeller 
shaft and has no connection with the gasoline engine 
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Above—Armatures of motor and generator attached to the 
propeller shaft as mounted in the Owen Magnetic car 
Right—Field colls, etc., of the electric transmission system 
forming the fiywheel of the gasoline engine as mounted on the 
Owen Magnetic car 
times the slip in the clutch generator is greater than needed 
to energize it as a clutch, and the additional slip produces 
the current required for the motor, which it utilizes for giving 

additional turning effort to the propeller shaft. 

The different graduations of speed and torque are controlled 
by the relative strength of the generator and motor fields. 
The weaker the generator field compared to the motor field 
the greater the slip and the more electrical energy goes to 
the motor for producing greater torque. 

Besides the positions of power control, there is a neutral 
position in which the clutching effect is cut out, but the motor 
is so connected through a resistance as to act as an electric 
brake, in which case it becomes a generator, taking power to 
drive it, and so braking the car. This brake is not effective 
when the speed is highest and is ineffective below 15 m.p.h.; 
it will hold the car on any mountain grade to 20 m.p.h. with- 
out wear of any parts and can be applied with the car going 
60 m.p.h. It cannot hold the wheels and there is little danger 
of skidding, as the braking effort disappears at speeds below 
15 m.p.h. 

Outside of the simplicity of the system and the fact that 
it displaces complicated and objectionable parts of the pre- 
vailing type of motor car, there are features that appeal to 
those that drive and ride in a car. 


Power Impulses Eliminated 


In the first place, all power impulses of the gas engine are 
eliminated, and the turning effort impressed on the propeller 
shaft is as uniform and smooth as that from an electric 
motor; in fact, it is exactly the same. No jars or shocks 
can be transmitted through the elastic means of transmitting 
the engine power, as there is no mechanical connection at all 
between the engine and driving shaft. 

In the second place, from the time of starting the car from 
a standstill until maximum speed is reached and through 
all the range of power required from level road to the worst 
hills, the power between the engine and propeller shaft is 
never disconnected, as is the case where clutch is thrown out, 
a gear change made and clutch engaged again. This is all 
controlled by the small lever on top of the steering wheel 
and allows the car to be manipulated in traffic and on wind- 
ing, irregular grades in a way to call forth all the power of 
the engine at just the instant and for just as long as it is 
needed. The car can be held on a grade by its engine power, 
the clutch generator slipping and holding with the aid of the 
electric motor, ready at once to go forward upon opening the 
throttle or by closing the throttle slightly, the car can be 
allowed to back, then hold, then forward again, and then up 
to the maximum speed the grade allows; all without discon- 
necting the power of the engine from the driving shaft. 


Acceleration Is Smooth 

From a standstill with the engine idling, the car can be 
smoothly and rapidly brought up to the speed of traffic in 
cities, 20 to 25 m.p.h. without a jar or jerk. Acceleration is 
so smooth as to seem less rapid than it really is, and it is ac- 
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complished without any previous speeding up of engine be- 
fore dropping in of clutch and gear changes made at high 
engine speed, as is the case when a rapid get-away is made in 
a geared transmission car. 

Another feature is the coasting of the car upon closing 
the throttle, the principle of operation of the clutch gen- 
erator being that it will only clutch when the engine is run- 
ning faster than the driving shaft, so upon closing the throttle 
the car coasts or drifts perfectly free, with the engine idling. 
idling. 


Discussion of Paper 


Chairman F. E. Moskovics, Nordyke & Marmon, opened the 
discussion by reading a letter from David E. Gallup of the 
Worcester Polytechnic Institute and chairman Research 
Division of the Standards Committee of the parent society, 
asking a number of questions as to the efficiency and torque 
of the transmission system. In reply, Mr. Entz stated that 
the efficiency was very high, that the apparatus is similar 
to a dynamometer in which the losses must be minimum. The 
only speed difference is that due to the losses and according 
to tests made by the General Electric Co., the transmission is 
without loss at the point of maximum torque of the engine. 
On ordinary level road work the torque required calls for a 
slippage of about 55 r.p.m. By that is meant that the crank- 
shaft of the engine revolves about 55 r.p.m. faster than does 
the propeller shaft. At the point of maximum torque, it 
called for a slippage of 92 r.p.m., but this speed loss is a 
help at times, as it permits a higher engine speed and thus 
greater power development when the pull should be greatest. 
On hills the car does not run more slowly on account of en- 
gine slip, but the engine runs more rapidly, thus developing 
greater horsepower and torque. The principle is the same 
as slipping the clutch in the conventional type of car with the 
difference that instead of the energy due to the slip being 
used up in the form of heat in the clutch which in time will 
destroy it, the energy thus generated in the electrical trans- 
mission by this slippage is used in the motor portion of the 
electric machine to boost the driving effort. 

Up to the point where the engine runs to the speed of 
maximum torque more power is developed than in the con- 
ventional type and the efficiency at 1000 r.p.m. of the engine 
is 93 per cent. 

There can be no loss in friction, the only loss being in 
speed, and that is not so much a lower car speed as a higher 
engine speed. 

In the matter of economy Mr. Entz stated that parallel 
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tests using cars similar in every respect except the trans- 
mission showed better economy of fuel with the electric 
transmission. This is due chiefly to the saving effected in 
coasting. 

Asked as to a surging effect at certain speeds, Mr. Entz 
said that this was a matter of expertness of the driver, that 
because of the complete mechanical disconnection between 
engine and propeller shaft and the cushioning effect of the 
magnetic clutch, no inequalities of engine running could be 
transmitted to the rear axle nor could the road surface cause 
uneven running. If the car were drifting and the controller 
handle placed in the wrong place, there might be a slight 
surging effect. 

Asked by R. W. Knowles of the Milburn Wagon Co. as to 
the amount of added weight and cost in a car equipped with 
the Entz transmission and also if it were possible to em- 
ploy an electrical method for reversing instead of the gear 
reverse employed in the Owen, Mr. Entz stated that electrical 
reversing mechanism could be employed but the mechanical 
method gives all the speeds in reverse. 


Weight Difference Negligible 


As to the difference in weight, there is practically no 
difference. In some installations the weight has run a little 
higher for the electric and in others it has run a little lower. 
The price question is one of quantity production, but the 
electric system has the advantage of providing directly a 
method of running in the engine by using the electrical ap- 
paratus on the car and shop current also providing a direct 
dynamometer test. It has been found that the complete 
apparatus can be assembled in two and a half hours on the 
bench. 

Guy B. Wall, chief engineer of the National Motor Vehicle 
Co., stated that to adopt the system it would be necessary to 
give up a thoroughly trustworthy and satisfactory apparatus, 
the present gear transmission and friction clutch, and sug- 
gested that it would be interesting to make some experiments 
in driving cars under tests such as those performed to-day 
on the speedway, first with the electrical transmission and 
then with the gear transmission and friction clutch substi- 
tuted. 

He also thought there was an advantage in the conventional 
type of drive in being able to use the momentum of the fly- 
wheel in getting out of a hole. The effect with the electric 
transmission would be like using a lead hammer instead of 
a hard steel hammer. With the same energy applied, the 
effect would be considerably different. 


No Changes Made 


Mr. Wall asked what change had been made in the system 
during the past two years, to which Mr. Entz replied that 
there had been no changes in that time. 

Asked as to whether the drag of the electric motor was 
perceptible at high speed, as had been charged against the 
electrical starting and lighting apparatus, Mr. Entz stated 
that the drag in charging the battery is considerably less 
than that of most lighting generators on cars to-day, be- 
cause the small size of those units prevented their efficiency 
being high. In regard to pulling out of a hole, Mr. Entz said 
that the transmission would handle the maximum torque of 
the engine, which is all any transmission can do, and that the 
maximum with drawbar pull with the Entz system can be 
obtained even with the car at a standstill. 


A Road Test 


George W. Weidely of the Weidely Motors Co. reported on 
some comparative tests he had made of the Entz transmission, 
stating that a year ago last September he drove a car from 
New York to Indianapolis with the conventional gearset 
transmission and Ray Owen drove another car which was a 
duplicate in every respect except it had the Entz trans- 
mission. In order to make sure that conditions were identical 
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Fig. 1—Connections showing one way of charging the battery 
with the electric transmission system while the car is standing; 
this is done from the generator and a much higher rate of charge 
is possible than would be safe to establish for running conditions. 
Thus, if the battery is run down it can be brought up in a 
short time as a high rate of charge is permissible for a battery 
that has not reached the gassing point and is not warm 
Fig. 2—Connections when the clutch generator is being used 
as an engine starter; in this case the field and armature con- 
nections are reversed so as to turn the engine forward, and the 
starting battery is included in its circuit 
Fig. 3—Connections when in neutral position when the clutching 
effects is cut out but the motor is so connected through a 
resistance as to act as an electric brake in which case it 
becomes a generator taking power to drive it and so braking 
the car. The brake Is not effective when the speed is highest 
and is ineffective below 15 m.p.h. It cannot hold the wheels 
and there is little danger of skidding as the braking effort 
disappears below this speed 


throughout the run, the drivers were interchanged at times, 
and when one shield went up or down both went up or down, 
tops were put up and down at the same time, and so on. 
They covered the 1059 miles in thirty-nine hours, during all 
but six of which it rained. The geared car weighed 42 lb. 
less than the electrically equipped car. 

On level roads there could be noticed no difference in speed 
capability. On most hills the electrically equipped car could 
run away from the gear-driven car on account of its ability 
to change the gear ratio to suit the hill. There was so little 
difference in the ability on the road that it was not measur- 
able. Both cars obtained a speed of 64 miles an hour. As to 
fuel economy, Mr. Weidely stated that there was so little 
difference in the figures of the fuel consumption for the run 
that had they been interchanged it would be impossible to tell 
which was which. 

R. H. Combs, manager of the Traffic department of the 
Prest-O-Lite Co., and secretary of the section, asked as to 
the current and voltage in the system, Mr. Entz replying 
that the current depended upon the torque and the voltage 
depended upon the slip and torque. 

Asked by Darwin S. Hatch, editor Motor Age, as to the 
possibilities of eliminating slippage completely at high speeds 
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by the introduction of a friction method of clutching by cen- 
trifugal or other means, similar to that which has been sug- 
gested by another company, Mr. Entz stated that it was his 
belief that he suggested it originally a good many years ago, 
in the form of a centrifugally-operated mechanism but found 
it necessary to discard the system, because with it the smooth- 
ness and cushioning effect was lost. He said it was the en- 
deavor to eliminate the possibilities of wear in the trans- 
mission, and as proof that the purely electric transmission 
is free from wear cited the old Columbias which were made 
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Fig. 4—In the first power control position the generator field is 
shunted so as to weaken it while the motor field is full 
strength, being unshunted 
Fig. 5—Both fields are unshunted but the motor field is still 
the stronger, due to its being wound with more turns 
Fig. 6—The generator field is unshunted but the motor field is 
shunted by means of which it is weakened as compared with the 
generator field, in which case It gives less torque for a given 
current but also less counter electro-motive force and therefore 
less slips at the generator 
Fig. 7—The motor on this position has a shunt field opposed by 
a series field in the battery circuit, making it a differential 
generator with an Inherent self-regulating characteristic. On 
all other power control positions but the high the motor helps 
turn the propeller shaft by taking current from the clutch 
generator, being Included In this circuit. At these times the 
slip in the clutch generator Is greater than needed to energize 
it as a clutch and the additional slip produces the current 
required for the motor which it utilizes for giving additional 
turning effort to the propeller shaft 
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in 1907, nine years ago. All turned out are still running 
and the electrical transmission has never been touched or even 
oiled. 


Use of Two-Speed Gearset 


G. P. Dorris, president of the Dorris Motor Car Co., con- 
sidered that in the present condition of the automobile in- 
dustry that the demand was for abnormal power and all 
high gear work and asked as to the possibility of using the 
two-speed gearset in conjunction with the electric transmis- 
sion in order to get flexibility. In reply Mr. Entz stated 
that they had built some cars with two-speed gearsets of this 
sort which gave double the number of speed changes possible 
with the direct drive only. 


Suitable for Trucks 


R. M. Owen explained that they realized the possibilities 
of the truck field but up to the present had preferred todevelop 
the passenger car end, although they expect definite data on 
cost of operation and maintenance in about two months from 
a number of trucks they have in service. 


Tests on Indianapolis Speedway 


Preliminary to presenting the paper some tests were made 
on the Owen Magnetic equipped with the Entz transmission 
and driven by R. M. Owen, president of the original Owen 
company. These tests were run on the Indianapolis speed- 
way by the research committee of the Indianapolis section 
S. A. E., and under Charles P. Grimes of the National com- 
pany and Chester Ricker of the Stutz company. These tests 
were made to determine the current required at different 
speeds and also acceleration and deceleration tests from 
which the drawbar pull and horsepower used to propel the 
car were calculated by the following formule: 


5170 x 10 2357 


= "€x 21.95 — ¢t 
__ FV mean 
Hp. = — 375 


It was shown that at a car speed of 10 m.p.h. the current 
was 35 amp., at 15 it was 35 amp., and from that speed to 
50 m.p.h. increased gradually to 77.5 amp. The drawbar 
pull was shown to vary from 69.9 at approximately 20 m.p.h. 
to 109.6 at a speed between 30 and 40. Acceleration figures 
gave 4.3 sec. from standstill to 10 m.p.h., 3.8 from 10 to 20, 
7.1 from 20 to 30, and 11.9 from 30 to 40. 


REPORT OF TEST ON OWEN CARS ON INDIANAPOLIS MOTOR 
SPEEDWAY, APRIL 28 


Barometer 29.39 in. hg., 35-in. 
wheel. 
Temperature, 64 deg. Fahr. 


Gear ratio, 3% to 1. 
Weight of empty car, 4540 Ib. 
Weight of loaded car, 5170 Ib. 


First Test 

Car Speed M.P.H. Amp. 
10 35 
15 35 
20 45 
25 52.5 
30 55 
40 55 
45 60 
50 70 
55 77.5 


Second Test—Deceleration (Neutral) 


M.P.H. Mean Time, Sec. Draw Bar Pull, In. 
15-5 25.6 92.0 
20-10 31.9 73.8 
25-15 33.7 69.9 
30-20 27.9 84.3 
30-25 21.5 109.6 

Third Test—Acceleration 
M.P.H Mean Time, Sec. Draw Bar Pull 
0-10 4.3 548.0 
10-20 3.8 620.0 
20-30 yf | 331.9 
30-40 115 197.8 
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Six - cylinder motor 

used in the 1917 Loco- 

mobiles. The 38 and 48 

are similar in design, 

differing only in dimen- 
sions 





bodies for 1917 follow much 

along the lines of the past 
six years except for detail changes 
intended to give the final touch of 
refinement to cars which are de- 
signed specifically to be the last 
word in beauty and luxury. At 
first sight the two sixes which are 
now in their seventh and sixth 
years, seem little changed as com- 
pared with a year ago. A detail 
study, however, shows perhaps 
sixty alterations which, although 
none are fundamental, combine to 
make the Locomobile for the com- 
ing season a product improved in 
many particulars as compared with 
its predecessor. 


Ly tesies for chassis and 


Cars Are Lower 











Broadly s peaking, Locomobile 
cars for 1917 are more beautiful 
in appearance because they are 
lower. They are more easy-riding 
due to a re-arrangement of the 
suspension and they are faster under all sorts of conditions, 
having better acceleration and a higher maximum speed due to a 
new carbureter, lighter reciprocating parts and a better balanced 
motor. Taking the car as a whole in every feature of value to the 
owner the 1917 Locomobile is a better car than that of 1916, due 
simply to a greater attention to detail which renders every step in 
manufacture a matter of painstaking care on the part of each in- 
dividual workman. 





New two-stage carbureter made 

under the Ball patents, which 

will be a feature of the 1917 
Locomobiles 


Prices Are Higher 


These refinements have been accompanied by a change in price 
due to the increased cost of material. The seven-passenger on the 


larger six-cylinder chassis, which will continue to be known as the 
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38 and 48 Chassis Con- 
tinued for 1917—Bodies 
Are Lower—Starting 

Motor Re-Designed 


48, sells for $5,400. The 38, also a 
six-cylinder chassis, lists at $4,600 in 
the seven-passenger size. The other 
cars listed for 1917 are six-passenger 
bodies on both the 38 and 48 at the 
same price as the seven-passenger, a 
limousine selling for $5,600 on the 38 
and $6,500 on the 48, a landaulet at 
$5,700 on the 38 and $6,600 on the 48 
and berlines selling for $5,900 on the 
38 and $6,800 on the 48. In addition, 
there is a four-passenger special car 
at $4,750 on the 38 chassis. This four- 
passenger job is a new product and 
only a limited number will be built. 
Mechanically a number of detail re- 
finements will be found throughout 
the car, although none of them rank as radical. 
Probably the change having the greatest effect on 
the car is the re-arrangement of the spring suspen- 
sion in which the front springs have been increased 
to 40 in. in length, whereas they were 38 in. They 
are considerably flatter and are a factor in giving 
the car a lower appearance. The re-arrangement 
of the front spring mounting has also had the effect 
of shortening the wheelbases 1 in. on both the 38 
and 48 cars, making the smaller car 139 in. and the 
larger 142. This shortening of the wheelbase is not 
perceptible as, owing to the fact that the cars are 
lower, they give the impression of being longer and 

















To aid in making the Locomobile lower the front axle 
sweeps in a continuous curve between the steering 
knuckles instead of dropping abruptly 
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the shortened wheelbase has not in any way 
decreased the body space. 

Another factor in giving the car a lower 
appearance is that the front spring sup- 
ports are lower than they were on the pre- 
vious models and the front axle is swept in 
a continuous curve from steering knuckle 
to steering knuckle instead of having an 
abrupt drop. To balance the lowering of 
the front of the car the rear springs have 
been made very much flatter although of the 
same dimensions as previously. The lower- 
ing of the spring pads on the front axle has 
totaled 2 in., but, owing to the curve of the 
axle, no reduction in clearance has been 
made. Changes in the axle have neces- 
sitated other changes in the car particu- 














larly in the pivot tie rod which has been 
flattened out to harmonize with the curve 
of the front axle. Again, in changing the 
tie rod it has been necessary to shorten the pivot steering 
arms. At the rear an additional 2-in. kickup in the frame 
takes care of the lowering of the rear end of the car. 


Body Lines Altered 


All the changes above outlined have given a total lower- 
ing of the frame of the car of 2 in.; but this is not all that 
has been done to produce a low appearing design. The body 
lines themselves have been altered so that the total height 
of the body has been reduced by about 3 in. These changes 
have been effected so that the continued line of the bonnet 
now harmonizes with the lines of the car, considerably flat- 
tening out the curvatures at the top of the body. 

In carrying out this alteration in lines the shape of the 
top of the radiator is changed, the curve being flattened to 
harmonize with changes in bonnet and cowl. The bonnet is 
altered in size and shape, the width at the rear being in- 
creased while the horizontal lines at the side are raised 
2 in. to match the change in the radiator and the top curve 
has been flattened for the same reason. The upper curved 
surface of the cowl is flattened and the instrument board is 
brought nearer to the driver. This series of changes has 
been carried back through the windshield, on which the curve 
at the lower part is changed to meet the curvature of the 
cowl and the windshield is now supported by special one- 
piece forged side braces built up inside the cowl. 


Locomobile 

















Forward compartment of 1917 Locomoblile, showing wide door 
and arrangement of levers to right and left of driver 


six-cylinder touring car for 1917, showing the new body lines 


Probably the most radical changes are in the starting 
system, of which the motor has been entirely redesigned and 
is an entirely inclosed unit. In place of the former double 
reduction of approximately 35 to 1 it now has a reduction of 
10 to 1, giving a much lower armature speed. The pull-in 
switch is placed on the rear end of the armature shaft and 
is entirely enclosed. It is quieter than the former model and 
is now located on the left side below instead of the right side 
above the crankshaft. 

An interesting change in connection with the installation 
of the starting motor is the fact that the teeth on the fly- 
wheel ring gear are now cut on a spiral at an angle of 13 
deg. instead of being a straight spur gear as heretofore. 
This gives a silent and more positive engagement, and a 
quicker and easier disengagement, due to the shape of the 
tooth tending to push the pinion out of mesh. 

The generator is now of the voltage control type and has 
been reduced to conform to existing 6-volt standards. The 
voltage of the 1916 generator was seven. Another electrical 
change is the installation on all models of the dual Eisemann 
magneto. 

Other mechanical changes are even more of a detail na- 
ture than those mentioned. More forgings are used now 
than a year ago on the small parts. The pedals are now 
equipped with renewable rubber pads of rectangular shape, 
the ball bearings on the clutch pinion are enlarged in 
diameter and spaced farther apart. 

Detail body changes are numerous, the bodies have been 
made stronger by means of special channel construction. 
There are now curtain compartments in the backs of the 
front seats which are quite different from those of last year. 
Instead of the two large pockets there is one large central 
pocket and two smaller ones on each side. This change is 
due to the new arrangement in having the auxiliary seats 
fold into the backs of the front seats. 

The carpet used to form the covering for the floor of the 
tonneau is now Wilton instead of velvet on account of dur- 
ability. The tonneau light is an entirely new type, being 
practically flush with the back of the front seats. The step 
light has also been improved by using a plain instead of a 
cut lens and the top is lighter in weight and more easily 
operated. 


Chassis Are Similar 


Practically exact similarity of design is used for the two 
Locomobile six-cylinder chassis. They are designated re- 
spectively as the N-7 and the R-7. The former has a 4% by 
5% in. motor and the latter a 4% by 5 with maximum horse- 
power ratings of over 82 and 65 respectively. Wheelbases of 
the two cars are 142 and 139 in., and with these major dif- 
ferences the two chassis are the same throughout save for 
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minor details. 

Locomobile cylinders are 
T-head in shape, cast in 
pairs. The cylinders are of 
gray iron which has been 
aged before manufacture. 
Two rings are used in the 
pistons with an oil ring at 





inner structure of the cam 
sufficiently tough to with- 
stand the stresses of valve 
drive. 

The gears for the camshaft 
are helical and are driven by 
an alloy steel pinion on the 
crankshaft. Chrome nickel 
steel gears are used for the 











the bottom. This is a change || I 
over 1916 when five rings || || \ 








water pump shaft and the 











were used. In fact, the whole | 
piston design has been light- | 
ened materially, one of the | Z 
ribs being taken out of the 
head and the rib around the 
middle between the piston | 
pin bosses also removed. The LY 
inside of the piston is now K 
machined as far as possible, ae: 
still further reducing the surplus weight and in the weighing 
process they are checked to 1/16 oz. 





Alloy Steel Connecting-Rods 


Alloy steel connecting-rods of H section are used. These 
rods are also lighter as compared to a year ago, this reduc- 
tion in weight having been accomplished by machining and 
hand filing. In checking the weights of the connecting-rods 
they are weighed to within 1/16 oz., and in balancing this 
work is carried out more carefully and accurately than in 
previous models as newly-designed special machinery has 
been introduced for balancing of crankshafts and flywheels. 

One of the Locomobile features which has been continued 
through many years is the government bronze crankcase, 
which has a tensile strength of 80,000 lb. per sq. in. The 
oil pan is of cast aluminum and the four arms for the 
motor support are a part of the bronze casting forming the 
upper half of the crankcase. 

Special chrome-nickel steel is used for the crankshaft and 
this is carried on seven main bearings. Bearings are all 
hand-scraped by men who specialize in this type of work. 
The scraping of the bearings is one of the points of pride of 
the Locomobile concern. The bearings are accessible by 
‘dropping the lower part of the crankcase. 

Chrome-nickel steel forgings are used for the crankshafts 
and the cams are integral with the shaft. The exhaust cam- 
shaft is 1 1/16 in. in diameter and the intake % in. They 
are each carried by five bronze bearings, and in the hardening 
of the cams all parts of the camshaft except those to be hard- 
ened are copper plated and asbestos-wrapped to resist carbon- 
izing action. The surfaces are rendered glass hard with the 











Section through disk clutch used 
on 1917 Locomobiles | 





magneto shaft. 





Tungsten Valves Used 








Tungsten valves are em- 
| ployed and these are ground 
to a true seat at the factory. 
It is intended with this ma- 
| terial that no warpage 
| should take place and the 
: owner will be spared the 
trouble of frequent grinding. The tappets are also of alloy 
steel and operate in bronze guides, while the rollers are case 
hardened and operate on hardened pins. A new feature of 
the valve action is that in the 1917 cars the spring on the 
intake valve is just as stiff as that on the exhaust. This pre- 
vents the possibility of the riding of the valve at the higher 
speeds. 

Lubrication is by an internal circulating system and is a 
combination low pressure feed and splash. The oil reservoir 
is in the aluminum oil pan at the bottom of the crankcase. 
The capacity of the 48 is 7 qt. and on the 38 it is 6 qt. The 
gear-type oil pump forces the lubricant up through an ex- 
ternal pipe which has two connections. The first of these is to 
the oil feed pipe in the lower half of the crankcase. This has 
six outlets which feed the six splash troughs respectively. 
They are located under each cylinder and are arranged so 
that the trough wall is higher at the back than in the front 
so as to give a greater depth of oil in ascending a hill. 

The second oil outlet is to the oil feed pipe in the upper 
part of the crankcase. This has branch pipes which lead to 
the seven main bearings and at the forward end the pipe is 
continued into the timing gear housing. The oil pipe allows 
the excess oil which is not used through the two outlets to 
go through a by-pass valve and return to the oil sump in 
the base of the motor. The amount of oil passing through 
the two main leads varies inversely with the opening of the 
by-pass valve. 

Carbureter, illustrated on page 804, is known as the Loco- 
mobile-Ball type, being made under the Ball patents. It is a 
two-stage type with a low speed jet for ordinary running and 

(Continued on page 811) 
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Chassis of 1917 Locomoblle. 











The 38 and 48 are essentially similar in design, the only difference being In the dimensions 
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Some Details of the Locomobile 
Sixes for 1917 
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Herewith are reproduced longitudinal and trans- 
verse sections through the Locomobile six-cylinder 
motor for 1917. The design is similar for the motors 
used in the 38 and 48 chassis except for differences in 

= dimensions. Below is illustrated a section through the 
XN four-speed selective gearbox used on these cars. 
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Possibilities of Double Expansion Engine 


Economical Power Obtainable from Engine Using Full 
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Power of Explosion and Exhausting at Low Pressure 


By James Langmuir Napier 


so general a topic of discussion, anything relating to 

means for getting the last ounce from the expansion 
stroke is interesting. In the current issue of our British 
contemporary, The Automobile Engineer, appears the article 
reprinted hereunder, from the pen of a well known writer on 
the fundamental theory of the internal combustion engine. 
Mr. Napier is an engineer of a very wide and varied experi- 
ence and his views are usually regarded as authoritative. 
Mr. Napier’s article follows: 


f T this moment, when the question of economy of fuel is 


Effect of Compounding 


The possibility of compounding the internal combustion 
engine is far from a new idea, but the question may appositely 
be raised at the present time on account of the growing im- 
portance of economy in all matters. Theoretical economy is 
a consideration to be approached with caution, and even prac- 
tical economy in fuel may be of little value if it should be 
associated with expensive complication of construction or 
with a demand for extraordinary accuracy of workmanship, 
or if the engine of cheap construction and economical in 
running costs should be found to be of limited application by 
reason of undue inflexibility of power output. The present 
article is an attempt to consider whether, keeping all such 
considerations in view, the compound internal combustion 
engine may have a practical future or whether it must be 
relegated to the category of things desirable but inexpedient. 

The compound steam engine struggled for existence for 
more than half a century in opposition to the established 
“expansive” engine, in which the whole expansion of the 
steam was effected in one cylinder. Scientific and sham- 
scientific, practical, and visionary arguments must have been 
freely used and misused in the discussion, which appears to 
have been reduced finally to the question of whether expan- 
sion conducted in two cylinders, as represented in Fig. 1, 
could possibly be more economical than similar expansion of 
an equal original to an equal final volume in a single cylinder, 
as shown to the same scale by Fig. 2. The logical device 
known as petitio principii was probably frequently in evi- 
dence (as it is in the suggested comparison of these two dia- 
grams), and it appears likely that the discussion might have 
developed into a British institution if progress in boiler- 
making had not caused its collapse by permitting the use of 
pressures too high for convenient use in a single cylinder or 
even in two. Coal economy also, while it might be explained 
away for purposes of argument as a by-product, became too 
marked for effective concealment from steam users generally; 
and even the Admiralty, without any virtuous pretensions to 
retrenchment and reform, but with an eye to the strategical 
value of coal endurance, and after prolonged experiment, 
became convinced of the advantage of the compound engine. 

I have made no study of the progress of invention in the 
matter of the compound internal combustion engine, but I 
have no doubt that early attempts in this direction failed or 
were impracticable, owing to following too closely the analogy 
of the compound steam engine and ignoring the physical 
differences between the working fluids employed. Thus the 
diagram, Fig. 1, which represents the theoretical combina- 
tion of indicator diagrams from the high and low pressure 


cylinders of a two-cylinder compound engine, assumes the 
existence of a receiver of infinite capacity between the two 
cylinders. The steam exhausted from the high pressure 
cylinder enters the receiver without change of pressure, and 
the same quantity of steam is subsequently admitted to the 
low pressure cylinder for further expansion. Obviously it 
would be possible to maintain such a receiver at a constant 
temperature in the case of the steam engine, and equally 
obviously impossible in the case of internal combustion. 
Apart from other considerations the mere difference of ex- 
haust temperatures imparts an insuperable difference of con- 
ditions to the two problems, and is sufficient to negative 
entirely the admission of any receiver between the cylinders 
of a practically possible compound internal combustion 
engine. 

In the latter case the conditions of theoretical perfection 
are not only that there shall be no receiver, but also that 
there shall be no clearance in the low pressure cylinder; and 
the compound diagram from both cylinders would thus take 
the form indicated in Fig. 3, the high pressure cylinder ex- 
hausting direct into the low, and the high pressure piston 
being subject to the back pressure due to the continued ex- 
pansion of the products of combustion in both cylinders to- 
gether. The pistons are assumed to be connected to dia- 
metrically opposed cranks, and the obliquity of the connect- 
ing-rods is neglected. Expansion is supposed to continue to 
atmospheric pressure. 

In the diagram, Fig. 3, the curve of expansion abc is con- 
tinuous, expansion proceeding first in the h.p. cylinder from 
a to b, and thereafter in both cylinders combined from b to c; 
the volume of the h.p. cylinder decreasing and the I.p. cylinder 
increasing until the expansion is completed at c in a volume 
consisting of the l.p. cylinder alone plus the clearance in the 
h.p. cylinder. Exhaust from the l.p. cylinder follows the 
atmospheric line from c to d; and, as the cylinder is assumed 
to have no clearance, the |.p. diagram is completed by the 
ordinate bd. 

Since the cylinders are in communication during the ex- 
haust from the h.p. cylinder, the h.p. exhaust curve be is 
similar to the l.p. pressure curve bc, and the mean pressures 
of the areas bed and bcd can be shown to be equal. Com- 
pression takes place only in the h.p. cylinder as indicated by 
the curve df. The curves be and df intersect at o. As in- 
dicated in the diagram, the volume of the h.p. clearance is 
unity, the total volume of the h.p. cylinder is n, and the vol- 
ume of the |.p. cylinder plus the h.p. clearance is m. The 
areas of the h.p. and |.p. cylinders are, therefore, in the ratio 
(n—1) to (m—1). 

It is clear, of course, that in this diagram the work done in 
the h.p. cylinder is graphically represented by the area abof 
less the negative area eod; or, which is the same thing, by 
the area abdf less the area bed, which latter area represents 
the work done in expelling the exhaust. The relation between 
the area bed, or any part of it, and the work done in the l.p. 
cylinder is scarcely equally clear, since the area of that 
cylinder is proportional to ec and not to de. The relation 
might possibly be taken for granted, but a few words of proof 
will not be undesirable. 

At the beginning of exhaust from the h.p. cylinder let the 
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l.p. crankpin move from the top center so that the l.p. piston 


descends through a fraction 1/A of the stroke. The h.p. 
piston will ascend through an equal distance, and the prod- 
ucts of combustion will then be contained in a composite vol- 
ume made up of: 

(1) The h.p. clearance = 1. 

(2) Part of = h.p. displacement = (n — 1) 


i = 


A 
— 
(3) Part of the l.p. displacement = = A ) 


the whole volume being 
A—1 m—1 


A + (nA —n—A-+1) + (m—1) 
A 











» nA + (m—n) 
= A 


m—n 





Let dh = a then the pressure indicated by the ordinate 


from h to the expansion curve bc is the pressure at the frac- 
tion 1/A of the outward stroke of the l.p. piston. But since 
de = (m—vn) and 1/A is any fraction, it is apparent that 
the visible mean pressure of the area bcd is the true mean 
pressure on the l.p. piston; and the work done in the lL.p. 


ec 
cylinder is represented by the area bcd x Ge oF by the area 


bed plus the area bed. 

But the work done in the h.p. cylinder has been seen to be 
represented by the area abdf less the area bed; therefore the 
whole work done in both cylinders is represented by the area 
abdf, together with the area bcd, being the whole shaded area 
in Fig. 4. The first question, therefore, to be decided in con- 
nection with a possible compound engine is the efficiency 
represented by such a diagram in comparison with that of a 
single cylinder under equal conditions. 

Fig. 5 is practically the same diagram as Fig. 4, but drawn 
to scale in this instance and with some approximation to ac- 
tual conditions. The compression pressure has been slightly 
exaggerated in order to simplify calculation, both compres- 
sion and expansion curves being represented by the same 
equation, PV“*=C. The volume of the h.p. clearance being 
unity, the total volume of the h.p. cylinder is assumed to be 4, 
and the ultimate volume of expansion 11.3; the ratio between 
the displacements of the h.p. and l.p. pistons is thus 3/10.3, 
the l.p. cylinder being assumed to have no clearance. In the 
statements which follow R represents the ratio between the 
absolute explosion and compression pressures; p is 14.7, the 
atmospheric pressure; and nm is the compression ratio, or 
number of expansions, referred to the h.p. cylinder only, and 
thus representing in this instance the constant number 4. 
The shaded areas represent the result of assuming R= 3, 
corresponding to the combustion of a moderately rich mix- 
ture. The upper and lower dotted expansion curves cor- 
respond to R=4 and R=2, or a very rich and very weak 
‘mixture respectively. 

In the case where R = 2 the expansion curve cuts the at- 
mospheric line at 6.7 volumes, corresponding to a fraction of 
the stroke equal to 2.7/7.3. If the l.p. cylinder had the full 
dimensions assumed it would become useless after this point 
in the stroke, and in the case where R — 3 the same condition 
will be seen to arise at 9.1 volumes, corresponding to a frac- 
tion of the stroke equal to 5.1/7.3. The full volume of the 
cylinder assumed in the diagram is utilized only in the case 
where R — 4. 

The area of the h.p. portions of this diagram—that is, the 
area to the left of Vol. 4—may be found from the formula: 
h.p. area = 38pn (R—1) (n"*—1) ~~ —ia4. eee (1) 
and the |.p. area (that is the positive area to the right of Vol. 
4, bounded above by the expansion curve and beneath by the 
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Figs. 1-4—Indicator diagrams from theoretical compound engines 




















atmospheric line) from the formula:: 

Lp. area= pn (3R—4R%+1) jj  —— sevves (2) 
and a comparison of these areas shows the maximum in- 
crease of power to be expected from compounding. The ap- 
propriate figures for different values‘of R are given in the fol- 
lowing table, together with mean pressures calculated from 
the formule: 

h.p. mean pressure 


_ 3pm (R—1) (r*—1) 
aie, gece ee (3) 





l.p. mean pressure 
314 
= 2 OR cawuns (4) 
In equation (3) the mean pressure is the pressure calcu- 
lated from Fig. 5 as if the h.p. cylinder were the only cylin- 
der, and without deduction for the back pressure due to the 
presence of the l.p. cylinder. In equation (4) the l.p. mean 
pressure is arrived at by dividing the l.p. area as already 
defined by its length along the atmospheric line in each case. 
It will be noticed that l.p. mean pressure is independent of 
nm, and it may be deduced from this that in a compound en- 
gine the relative increase of power and economy should be 
greater when the compression ratio in the h.p. cylinder is low. 
This is actually the case; but, while with n=2 and R=4 
the maximum increase of power and economy due to the ad- 
dition of a second cylinder would amount to appreximately 
60 per cent, the resulting power and efficiency would still be 
absolutely less than that of a single cylinder where n= 4. 
Compounding, at the best, is only a substitute for high com- 
pression, and it is, therefore, of little interest to consider 
its effect in conjunction with compression lower than that 
which is easily attainable in practice. 


TABLE I. 
Maximum 
Additional H.P. LP. Limit of 
Power, Mean Mean Expansion 

R. n Per Cent Pressure Pressure Volumes 
2 4 15.4 34.5 5.86 6.728 
3 4 25.0 69.15 10.16 9.116 
4 4 31.8 103.72 13.53 11.316 
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Fig. 5—Same diagram as Fig. 4 but drawn to scale and with 
actual working conditions considered 


An increase of power approaching 25 per cent without 
additional cost of fuel is worth having if it is real and if it 
does not involve an extravagant capital outlay. I have 
therefore prepared Fig. 6 as an indication of probably the 
simplest type of engine capable of embodying the compound 
principle. It is to be understood, of course, that this figure 
is in no sense even an elementary design, but merely a skele- 
ton diagram illustrating some features of a possible general 
arrangement, and serving at the same time as an indication 
of the difficulties that will be encountered in any serious 
attempt at practica! design. 

The engine suggested in Fig. 6 has three cylinders, two 
high pressure, with one low pressure between them. All the 
cranks are in the same plane, the |.p. crank being opposed to 
both h.p. cranks. Each h.p. cylinder exhausts into the lL.p. 
eylinder, but on different strokes; thus the left-hand h.p. 
piston as shown may be imagined to be beginning the exhaust 
stroke while the right-hand piston is about to compress its 
charge. There is thus an impulse at each half revolution, the 
h.p. impulses being separated by an interval of one revolu- 
tion, and each being followed, at an interval of half a revolu- 
tion, by a relatively feeble l.p. impulse. The balance of such 
an engine presents no difficulty; and, if the power of each 
h.p. cylinder is augmented by 25 per cent, the whole arrange- 
ment represents roughly the power of two and a half cylin- 
ders for the capital cost and maintenance charges of three, 
but with the fuel cost of two, always remembering that with 
anything much less than a full load the capital cost and main- 
tenance charges remain, while the fuel economy tends toward 
disappearance. 

The exhaust from the l.p. cylinder (not indicated in Fig. 
6) can be easily arranged, but it is apparent that consider- 
able difficulty will be experienced in designing the valves and 
passages between the high and low pressure cylinders, and 
I anticipate that some arrangement of sliding valves, such 
as sleeve valves, might be found essential. The difficulty 
arises in connection with clearance in the l.p. cylinder, which 
must be reduced to the utmost limit of parsimony if any 
reasonable approach to the maximum additional power in- 
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dicated in the table is expected. It may be advisable to show 
graphically the pernicious effect of lp. clearance, and to 
form some estimate of what actual, as distinguished from 
maximum, additional power may be attained. 

Fig. 7 is an enlarged reproduction of part of Fig. 5, the 
expansion curve abg being that due to R = 4, represented by 
the upper dotted line in Fig. 5 and cutting the atmospheric 
line at 11.3 volumes. The line ad is the ordinate at Vol. 4, 
forming the boundary of the h.p. diagram. 

For the purpose of estimating the minimum clearance in a 
small l.p. cylinder I assume that the area of the piston is 
24 sq. in. and its stroke 4% in., making the volume 108 cu. in. 
Practically there must be some clearance between the piston 
and the cylinder head, and this may be estimated at 24 x 
1/16 = 1.5 cu. in. Assuming a sleeve valve, the clearance due 
to two ports may be taken at 2 * 6 * 4 = 3 cu. in., while an 
allowance of 0.9 cu. in. should be sufficient for clearance due 
to the exhaust valve if that is placed in the cylinder head. 
The sum of these amounts is 5.4 cu. in., or 5 per cent of the 
cylinder volume; and that amount is accordingly represented 
in Fig. 7 by the length ae, which is 5 per cent of the length 
originally assumed to represent the volume of the l.p. cylin- 
der. If expansion is still to proceed along the line abg, this 
amount of 5 per cent is taken from the original volume of the 
cylinder, and the volume displaced by the piston is no longer 
proportional to dg, but to hg. 

The l.p. cylinder having clearance must have compression, 
and the exhaust valve is accordingly closed at the distance 
ch before the end of the stroke gh, so that the pressure at the 
end of the stroke may be he=ad. The compression ratio 
on the figures assumed being nearly 3, the gas available for 
further expansion at the beginning of h.p. exhaust is that 
which at atmospheric pressure originally occupied 4 volumes 
in the h.p. cylinder and 1% volumes in the l.p. cylinder, and 
which now occupies 4% volumes. If the temperature of 
compression of the l.p. cylinder were equal to the terminal 
temperature of the h.p. cylinder, that gas would expand as 
indicated by the line ef; but as their relative temperatures 
will be something like 1000 deg. and 500 deg., the pressure of 
the mixture will drop to a point which happens to coincide 
so nearly with the point b in the expansion curve that they 
may be considered for present purposes to be indentical. The 
effective added power is thus represented by the area bcg, 
and the power lost due to 5 per cent clearance in the L.p. 
cylinder is represented by the area abcd. 

The area abcd is 36 per cent of the area agd, and it fol- 
lows, therefore, that unless clearance in the l.p. cylinder can 
be reduced to a figure materially less than 5 per cent of its 
total volume the previous table must be supplemented as 


follows: 
TABLE II. 


Probable Effective 
Additional Power, 
Per Cent 


L. P. Probable 
Effective Mean 
Pressure 
4.00 
7.00 
9.50 


R. 
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These figures 
are less im- 
posing than 
those previous- 
ly given, but 


they are sub- ‘ 
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count, and may 
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as, for instance, 

by increasing 
the stroke, ; . 
which would 
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Fig. 6—Section through a simple type of en- 
gine embodying the compound principle 
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percentage of clearance. A relatively long stroke would also 
be desirable for motor car purposes, since it is practically 
certain that until motor cars become ordinary acquisitions of 
the governing classes a low pressure cylinder would be liable 
to be taxed as if it were subject to explosion pressure. 

It seems doubtful, even omitting consideration of extra 
taxation, whether a compound engine would appeal to the 
private motorist, who is not commonly exigent in the matter 
of miles per gallon. Some few scientific enthusiasts would 
respond promptly, but the great majority would look coldly 
on a probable increase from 25 m.p.g. to 29 m.p.g., which cor- 
responds to 16 per cent additional efficiency, and which would 
mean a saving of 5% gal. per 1000 miles with a premium on 
gear changing. With an engine large enough for top gear 
runs, the l.p. cylinder would too often be acting as a glorified 
silencer. The circumstances are radically different in the 
case of motor omnibuses and lorries, normally under heavy 
load, doing at the outside 8 m.p.g., and running perhaps 
24,000 miles a year. The saving in such a case might be ex- 
pected to amount to 17% gal. per 1000 miles, or fully 400 gal. 
a year per vehicle. The question of whether any, and how 
much, capital charges should be debited against this saving 
would depend upon the type of engine scrapped and the type 
of engine adopted. The substitution for a worn out four- 
cylinder engine of a three-cylinder compound with somewhat 
larger h.p. cylinders should not increase the cost of renewal. 

It should be noted, in conclusion, that the lost area abcd 
of Fig. 7 is due, not only to cylinder clearance, but also to 
the inevitable external cooling of the cylinder during the l.p. 
exhaust stroke. If there were no clearance the temperature 
of that portion of the exhaust remaining in the l.p. cylinder 
would be of no importance since it would have no volume. 
If, on the other hand, there were no loss by cooling, expan- 
sion in the l.p. cylinder would follow the line ef as already 
described, and the lost area abcd would be balanced by the 
gain of mean pressure. 
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Fig. 7—An enlarged reproduction of part of the expansion curve 
shown in Fig. 5 


The deduction from maximum efficiency, as recorded in 
Table II, is based on an ample allowance for water- 
cooling as in the case of an ordinary h.p. cylinder, 
but since the l.p. cylinder is subject to no higher temper- 
ature than the h.p. terminal temperature, it would appear 
that a very moderate degree of air-cooling should 
suffice for the low pressure cylinder, and that moderation in 
this matter should conduce to the general efficiency and to 
improved ].p. mean pressure. It would be unwise to expect. 
material increase in the maximum additional efficiency, as: 
stated in Table I, from such a modification, since the gas 
expanding in the l.p. cylinder remains in communication with 
the water-cooled h.p. cylinder. During ].p. exhaust that com- 
munication naturally ceases, and it may therefore be assumed 
that Table II represents the least favorable results. 





Locomobiles Improved in Detail for 1917 


(Continued from page 807) 


a high speed jet for wide open throttle. When this jet comes 
into action an additional air valve is also opened, giving prac- 
tically an entire secondary carbureter. The carbureter is not 
waterjacketed but is provided with a hot air attachment. An 
adjustment on the steering column actuates a metering screw 
which determines the amount of fuel entering the low speed 
jet. 

A special design of Westinghouse electric lighting and 
starting system is used on the Locomobile. The generator is 
a 6-volt unit located on the right side of the motor behind the 
water pump. It is regulated automatically by a differential 
field winding and the field winding is made of special wire 
which as the generator becomes warm the resistance in- 
creases tapering down the output. Single wire system is 
used. 

The starting motor is series wound and is capable of turn- 
ing the 38 over at about 125 r.p.m. and the 48 at about 115 
r.p.m. This is fast enough to start on the magneto. Starting 
motor engagement is effected magnetically. In the magnet 
pinion shift is a powerful electro-magnet having a pull-in 
coil. This becomes magnetized and acts to engage the starting 
pinion. The engine is first turned over slowly and then rap- 
idly picks up speed and cranks the engine. When the engine 
commences to fire and speed up the voltage of the generator 
builds up and the starting motor circuit is opened automat- 
ically. 

The clutch is a disk type with steel disks, but between each 
pair of disks is a floating ring of fabric. The gearbox is con- 
nected to the clutch by a universal. The gearset is a four- 


speed selective type contained in a manganese bronze case 
bolted to the frame at four points. The entire upper half is 
a light weight cast aluminum housing which can be quickly 
removed. The gear ratios are first 15.4 to 1; second, 7.39 
to 1; third, 5.38 to 1; fourth, direct, 3.85 to 1; reverse, 
21.78 to 1. 

Power is transmitted from the gearbox to the rear axle 
by a chrome-nickel steel propeller shaft having a ball bearing 
full universal at the gearbox end and a block and pin type of 
universal at the rear end. The rear axle is floating, the hous- 
ing consisting of a hollow steel casting into which seamless 
steel tubes are forced under heavy pressure: A truss rod is 
passed under the housing and anchored at the outer end. The 
frame of chrome-nickel steel is of pressed steel channels with 
6-in. side members of chrome-nickel steel. The members are 
hot-riveted together and all the holes are drilled in ream. 

In equipment Locomobiles are particularly complete. The 
bodies are of sheet aluminum, beaten into shape and fastened 
to a wooden frame. The instrument panel is located in the 
hood and the same panel is used on all 1917 models. It is helé 
to the front cowl frame by two bolts at each side. Besides the 
liberal equipment of tonneau, cow! and step lights and other 
requisites of a luxurious car, Locomobiles are fitted with 
power tire pumps which are capable of pumping up a 37 by 5 
tire to 90 lb. in about 4% min. with the engine running at 
1200 r.p.m. 

The top is a one-man type which this year has been made 
very simple to operate. A handle is conveniently fastened to 
one of the bows and the top can be raised by one hand. 
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Tracing the Why of Carbureter Parts* 


Part II 


Comparisons of Carbureters in Regard to Range of Capacity 
Through Which They Supply a Normal Quality of Mixture— 
Atomizing, Pick-Up, Fuel Efficiency—Two-Stage Carbureter 


By F. H. and F. O. Ball 


HE preceding instalment was devoted to an analysis of 
T theoretical diagrams from several types of carbur- 
eters. It is now proposed to investigate the diagrams 
actually produced by these instruments, which will be found 
in Figs. 9, 10, 11, 12, 17, 18 and 19, all published last week. 


Comparisons of Quality Diagrams 

Comparisons will first be made between these several types 
regarding uniformity of quality. The several diagrams re- 
ferred to speak for themselves regarding this feature. Each 
type of carbureter produces its own characteristic diagram, 
which cannot be greatly modified by changes of adjr ~ :ent, 
as the peculiarities are inherent. In most cases “ae car- 
bureters had been adjusted by the manufacture: for test 
purposes. 

It is, of course, understood that a desirable diagram is 
one that runs parallel to the zone of best quality. 


Working Range 

One of the most important comparisons of carbureters is 
in regard to the range of capacity through which they fur- 
nish a normal quality of mixture. For the purpose of mak- 
ing this comparison, a uniform standard has been adopted 
in which the maximum in every case is determined by meas- 
uring the quantity of air the carbureter will deliver with a 
manifold vacuum equal to 30 in. of water, and the minimum 
is located at the point where the quality passes out of the 
quality zone. 

With this basis of comparison, it matters not what the 
nominal size of the carbureter may be nor whether all the 
carbureters to be compared are of the same size. 

In this case, however, all the carbureters used were of the 
same nominal size and therefore the quality diagrams may be 
plotted on charts having the same scale of capacity. 

The differences of maximum capacity shown by the differ- 
ent types means little or nothing unless considered in connec- 
tion with the minimum capacity because a carbureter with 
limited working range may be made to show large capacity 
by making great sacrifices of good performance at slow speed. 

A clearer idea of the effect of large capacity may be ob- 
tained by taking a practical example. The carbureters used 
in these investigations were all of the 1%4-in. size, which is 
the size ordinarily used on motors having a piston displace- 
ment of 275 to 300 cu. in. Motors of this size, when supplied 
with a normal quality of mixture, require from 3 to 4 cu. ft. 
of air per minute when idling or driving a car at its slowest 
speed on high gear. E 

Looking over the several diagrams, it is evident that in 
most cases the idling and slow running must be done with a 
much larger quantity than 4 ft. per minute, and that the 
slow speed is partly due to the very lean quality of the mix- 
ture. 

This is not a desirable condition because the running of the 
motor is weak and uncertain and is more susceptible to 
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changes of temperature than when a normal quality is used. 

Before leaving the subject of working range, attention is 
called to the showing made by the several diagrams under 
consideration. 

The smallest range is 1 to 11 in Fig. 10, and the largest, 
1 to 47 in Figs. 18 and 19. 

The explanation of the large range of Fig. 18, will be 
found in Fig. 15. It will be seen that because the gasoline 
curve and air curve are so nearly parallel a very small 
primary fixed orifice may be used and the quality diagram 
therefore maintains a normal quality to a very small mini- 
mum. In view of the remarkable showing made by this fric- 
tion control type, it is unfortunate that fluctuations in the 
temperature of the gasoline should change the quantity flow- 
ing through the annulus to an extent that makes it unde- 
sirable. 


Atomizing 

The question as to the most practical maximum in each 
ease is not decided wholly with regard to the quality for 
idling and slow running, but the question of atomizing at 
slow motor speeds must also be considered. 

When it is remembered that the atomizing energy of an 
air stream varies as the square of its velocity, it is evident 
that large capacity and the low air velocity that accompanies 
it inevitably means very little atomizing energy when small 
quantities are being used. It therefore becomes necessary 
to keep in mind the desirability of good atomizing. 


Pick-up 

The question of pick-up must also be considered in deter- 
mining the most practical compromise in the matter of capac- 
ity. It is, of course, possible to obtain good pick-up by 
reducing the capacity to a point where the atomizing energy 
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Fig. 20—Carbureter actuated by fluctuations of the vacuum in 
the manifold and discharging a predetermined quantity of gaso- 
line whenever the throttle Is suddenly opened at slow speed 
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is so high that no pick-up device is necessary. This is done 
by some manufacturers, but with the better grade of instru- 
ments, some kind of pick-up device is incorporated in the 
structure. Quite a variety of such devices are in use. The 
one most commonly found in carbureters is the liquid dashpot 
attached to the air valve. This device prevents a rapid 
movement of the valve and consequently when the throttle 
is suddenly opened, there is a lack of air and also an increase 
of gasoline until the valve has opened to its normal position. 

Fig. 20 represents a very good device which is actuated by 
fluctuations of the vacuum in the manifold, and discharges 
a predetermined quantity of gasoline whenever the throttle 
is suddenly opened at slow speed. This device consists of 
the plunger P, having an extension, Z, on its upper end, 
which acts as a piston to move the plunger under the influ- 
ence of the fluctuations of the manifold vacuum communi- 
cated to the piston through the passage, D. The plunger is 
fitted loosely in a cylindrical chamber having a restricted 
passage at the bottom communicating with the float chamber 
so that the level of gasoline in the plunger chamber is main- 
tained at the float chamber level. The plunger chamber has 
an atmospheric opening, O, and a passage, M, to the mixing 
chamber. 

The operation is as follows: When the throttle is nearly 
closed, the vacuum in the manifold lifts the plunger to the 
position shown, and the space below the plunger fills with 
gasoline. The device is now ready for action. A sudden 
opening of the throttle breaks the vacuum in the manifold, 
which releases the plunger and it drops by gravity, causing 
the gasoline to pass up to the space above the plunger, where 
it is swept into the mixing chamber by the air entering 
through the passages, O and M. This operation is repeated 
as often as the throttle is suddenly opened from a nearly 
closed position. 


Two-Stage Carbureter 


Many of the difficulties that have been shown to be inherent 
in the several types of carbureters described on the preced- 
ing pages may be minimized by dividing the carbureter into 
two stages. This type is illustrated in Fig. 20, in which B 
is the primary fixed orifice for air, and J is the gasoline jet 
located as usual in this passage. A spring-opposed valve V 
controls the flow of air through the valve passage to the 
mixing chamber. 

These parts, when connected to a gasoline supply and an 
outlet to a motor, constitute a simple air valve carbureter 
such as has been described and analyzed on the preceding 
pages, and this simple carbureter is called the primary stage 
of the instrument. 

Associated with this in the structure is the air passage, A, 
containing the gasoline jet J1. 

These parts, when in action, constitute an elemental fixed 
orifice carbureter, such as has already been fully described. 
This fixed orifice carbureter is the second stage and its 
capacity is generally somewhat more than half the total 
capacity. Normally, this second stage is closed by the but- 
terfly valve, 7, and held closed by a spring. A connection to 
the throttle is so arranged that when the throttle is nearly 
open, the final full opening throws the valve J wide open, 
thereby more than doubling the capacity of the carbureter. 

Without going extensively into a consideration of this type, 
a few features may be briefly noted. 

Obviously the working range of a two-stage instrument 
should be greater than a single stage because it is the sum- 
ming up of the ranges of both stages. 

The atomizing of the primary stage must necessarily be 
high, even when the total capacity of the instrument is very 
great because the dividing of a carbureter into two equal 
stages makes the atomizing energy of the primary stage four 
times as great as with the full capacity. This high atomizing 
facilitates the pick-up to such an extent that it is fairly good 
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Fig. 21—An illustration of the effect of dividing a carbureter 
Into two stages 


practice to make the capacity of the primary stage so small 
that no pick-up device is necessary. All things considered, 
however, it is better to divide the two stages more evenly 
and incorporate a pick-up device. 

The two-stage instrument is peculiarly adapted to obtain- 
ing high fuel efficiency, as will be seen by referring to Fig. 19. 

In this case the setting of the primary stage is such that 
the mixture is very lean. The high atomizing of this stage 
and the pick-up discharge make this practicable, and the re- 
sulting fuel efficiency is very high. 

Under these conditions, the setting of the second stage is 
made for a rich mixture so that when it is brought into serv- 
ice for maximum power, the resulting quality from the com- 
bined jets will be rich enough for maximum torque. 


Fuel Efficiency 


Inasmuch as more than 90 per cent of the running of the 
motor is done with the primary stage, the fuel efficiency is 
practically determined by the quality of mixture used in this 
stage. 

Referring again to Fig. 19, it will be noted that the quality 
diagram of the primary stage differs somewhat from the 
quality diagram of the simple air valve carbureter in the 
preceding pages. This is explained by calling attention te 
the restricted air passage, or throat, under the air valve, 
which becomes a fixed orifice control of air when the valve 
has opened slightly. 

With this arrangement, the air valve simply bridges over 
from the primary venturi throat to the largest fixed orifice 
under the air valve. 

This arrangement limits the capacity and could not be used 
with success with a single stage carbureter of normal 
capacity. 


Power and Torque Curves 

Fig. 21 is an interesting illustration of one of the effects 
of dividing a carbureter into two stages. 

The torque curve shows this effect most clearly. It will be 
noted that at about 900 r.p.m. the torque is the same whether 
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the single stage or both stages of the carbureter are in service. 

At this speed, the loss of atomizing of the large capacity 
offsets the gain due to low resistance, and with the primary 
stage, the gain due to higher atomizing is offset by the higher 
resistance. 

Below this speed the primary stage shows the higher torque 
because of the superior atomizing, and above that speed, the 
lower resistance of the full capacity results in the higher 
torque. It will be noted that a proper use of the two stages 
produces in effect a very flat torque curve. 

Heretofore it has generally been customary, in running 
power curves, to make the minimum speed 300 or 400 r.p.m. 
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It is now becoming common to drive cars en high gear at a 
minimum speed corresponding with 100 r.p.m. or less, and it is 
required to pick up promptly on open throttle from these low 
speeds, therefore, because of this exacting service, power 
curves should be continued to 100 r.p.m. 

There are other phases of the relation of a carbureter to 
the performance of a motor that might be interesting, but 
the authors of this paper will feel well repaid for their 
work if it results in showing a little more clearly the pecu- 
liarities of each type of carbureter that has been discussed. 
The discussion on this paper will be reported in THE AUTO- 
MOBILE for May 11. 





New Motor in Sunbeam Six Racer 


HE Sunbeam Six racer entered for the opening races at 
the Sheepshead Bay motor speedway, May 13, has 
arrived at the track, and its driver, Joseph Christiaens, is 
tuning it up for the race and getting accustomed to the track. 
The chassis of this car is the same that appeared in races in 
this country in previous years, but the motor is entirely new. 
Since its arrival at the Sheepshead Bay track it has been 
possible to secure photographs showing both sides of the 
motor with its overhead valve mechanism, and these are re- 
produced herewith. 

Details of specifications and equipment of the new Sunbeam 
motor which it was previously impossible to obtain are now 
available. The motor is a six-cylinder type with a bore of 
81 mm. and a stroke of 150 mm., or 3 3/16 by 5% in. One 
set of spark plugs is used, ignition being by a single Bosch 
magneto driven at three-quarter engine speed. There are 
two oil pumps, one for the ball bearing crankshaft and the 
other for the two camshafts. At present it has not been 
decided whether to use aluminum or steel pistons. The motor 
has a single breather pipe to each cylinder as shown in the 
illustrations. 

There are four valves to each cylinder, making twenty-four 
valves in all. The camshafts are mounted overhead, the 
valves being set at an angle in the top of the cylinder head 
and the camshafts are driven by a vertical shaft and gears 
from the front of the engine. 

Two carbureters are used, as shown in the illustration at the 
bottom of the page, with a separate intake manifold for the 
three forward and three rear cylinders respectively. 


A four-speed gearset is employed and the gear reduction 
on direct drive is 2.7 to 1. There is a revolution counter 
fitted. The exhaust manifold is carried outside the hood and 
is pointed at the forward end. 

The car has been driven for about fifteen laps on the Brook- 
lands track in England but no high speeds were made due to 
the bad condition of the track caused by army trucks, and 
neglect. 
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Sunbeam racing motor showing mounting of exhaust manifold, 
Individual breather pipes and double set of shock absorbers 

















Left—Sunbeam racing motor showing revolution counter drive from camshaft, Individual breather pipes and pointed exhaust manifold. 


Right—Intake side showing the two carbureters and the single Bosch magneto 









May 4, 1916 








THE AUTOMOBILE 


The History of the Pneumatic Tire 


Tires Constitute One of the Most Important Factors in the Development of the 
American Automobile Industry—Discovery of Vulcanization 
and Invention of Pneumatic Tire 


The History of the American Automobile Industry— 


By David Beecroft 


AVING traced the thread of growth in the 
gasoline field from the sinking of the first 
well in 1859, it is now necessary to make 

another historical detour before beginning the 
modern period of automobile building from 1890 
up to the present. The rubber tire, in solid and 
pneumatic types, has been such an essential of 
the practical automobile that the true estimate 
of car progress would be impossible without fol- 
lowing the trend of rubber and rubber tires from 
the earliest date up to the present. The practical 
automobile did not arrive until the pneumatic tire 
was developed, and the tire has played a much 
greater part in the evolution of the automobile than 
it is given credit for. Tires and roads have been 
great factors in automobile development. 


Milestones in Tire History 


The automobile tire, like the internal explosion 
engine, and like the petroleum industry, had its 
great milestones during the period of its develop- 
ment. 

We saw how 1876 gave us compression in an en- 
gine, which was the missing link in its develop- 
ment. So it was in gasoline. So it was in tires. 
Tire history has its epochal points, nuclei around 
which broad activities of progress are clustered. 

Three epochal dates should be borne in mind: 

First was the discovery of vulcanization in rub- 
ber manufacture, and which process is the warp 
and woof of rubber manufacture. The credit goes 
to Charles Goodyear. The date was 1835. 

Second came the invention of the pneumatic tire 
in 1845, by an Englishman named Thompson. 

Third came the practical production of pneu- 
matic tires in 1889, after the pneumatic having 
spent forty-four years in relative obscurity, until 
Dunlop, an Irishman, re-invented the pneumatic, 
from which date its growth has kept pace with car 
development. 

Here again we have an example of an invention 
lying dormant, arriving before its time. In 1845, 
when Thompson invented the pneumatic, the explo- 
sion engine was in the dark ages of its development, 
oil wells had not been started, and roads were bad. 
There was little need for the pneumatic. Later, in 
1889, after the practical explosion motor was built, 
the pneumatic came into its own. The country was 
ready for it. 

Tires might seem to be more properly treated 


under wheels, but since the modern tire represents 
such a considerable development, it has seemed best 
to treat them as a separate device. They were 
originally simply made for tying or holding the 
parts of the wheel together, whence their name, 
and were not used on wheels that were solid, as 
were some of the earlier cast wheels and wooden 
wheels. An ancient chariot wheel said to have been 
dug up in Ninevah and believed to date from about 
2000 B. C., has six spokes which carry the load and 
twelve thongs which bind the rim to the spokes and 
hub. These thongs are radial, whereas most tires 
depend upon their strength in the circumferential 
direction. Iron has been a very favorite material 
for tires because of its tensile strength and its 
ability to resist wear. 

There have been many attempts in later years to 
secure elasticity from iron or steel springs, most of 
which have been so unsatisfactory as to have been 
found no use and even the better forms have not 
remained in use very long. 


Patents Ice Cream Truck Design 


OMAHA, NEB., April 29—A motor truck body for a spe- 
cial service, unique in construction, yet apparently the last 
word in efficiency, is the design recently patented by Howard 
B. Graham, wholesale ice cream manufacturer of Omaha. 

The body is built of sheet iron, with cork insulation, and 
it eliminates at once the unsightly load of boxes, cans, ice 
and tarpaulins which are so frequently met with on the 
streets of any large city. Also the driver or his helper 
can do about 90 per cent of the work on the ground. 

At the rear of the body, toward which the metal floor 
slopes, there is a chute with a baffle door, from which ice 
may be taken with a shovel as desired, and a similar ar- 
rangement on a smaller scale is provided for the salt, thus 
disposing of the awkward shoveling of ice and salt while 
the man stands upon the top of the body or on the cans 
themselves. 

Running boards 15 in. wide are provided for the whole 
length of the body on both sides, and cans are simply lifted 
from the tank to the running boards and thence to the 
ground, thus cutting this phase of the work to a minimum. 
A drain hose with a valve connection is attached to the bot- 
tom of the tank, and this is laid upon the ground to avoid 
splashing salt water on the body or chassis. 

A half ton of extra ice on rush days may be carried in 
the collapsible bin on the top of the body, which folds within 
the trap doors when not in use. The whole body, made of 
automobile iron and very well finished, costs but little 
more to construct than the ordinary truck body, says the 
inventor. 
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Intends to Try Out Solid 
Type of Axle 


By H. G. Burford, 
H. G. Burford Co. 

HAVE read THE AUTOMOBILE for April 13 and the inter- 

esting article on the question of the possibility of disposing 
of the differential in motor trucks and passenger cars with 
very great interest. 

The answer to anyone who had questioned me on this im- 
portant matter prior to my visit to the Sheldon Axle Co.’s 
works at Wilkes-Barre last week, where the company’s en- 
gineer, Mr. Laycock, demonstrated to me that it not only was 
a question of experiment, he, however, demonstrated beyond 
all dispute that it is possible to run a truck and a pleasure 
ear successfully without this fitment which all manufacturers 
have been burdened with since motor traction became the 
world-wide usage which it enjoys to-day. 

G. A. Greene, who is a personal friend and whose opinion I 
value, undoubtedly speaks with authority and with the knowl- 
edge of facts which it would be very hard to dispute. 

I am certainly of the opinion that the experiment which has 
begun will have far-reaching results, especially for service 
conditions similar to that performed by the omnibus company 
of which Mr. Greene is the engineer. 

The impression made by Mr. Laycock on me is such that I 
am making a similar experiment at once on the Burford 2-ton 
truck and should be pleased to let you know the results of my 
application of an idea which I am indebted to the engineer 
of the Sheldon company for bringing to my notice. 


(Points Out Need for Equal 
Tire Size 


By John Younger, 


Pierce-Arrow Motor Car Co. 


HE article in THE AUTOMOBILE for April 13, dealing 

with the possibility of eliminating the differential from 
trucks, is interesting. It is somewhat early, however, to 
draw any conclusive results from these tests. 

The differential, it will be remembered, was used on road 
vehicles for steam tractors or steam road rollers with a 
comparatively short wheelbase. It was then used on the ordi- 
nary pedal tricycle, also with very short wheelbase. The au- 
tomobile has been gradually evolved from the short wheelbase 
tricycle, and each step taken has really tended toward a 
lengthening of the wheelbase, the differential being retained. 
The absence of a differential has never been tried out ex- 
haustively until Mr. Laycock did so, and it is difficult to say 
at present exactly what will be the results. 

The absence of a differential is attended with some disad- 
vantages, notably an increased tendency for front wheel skids 
and also an increased tendency for wear on one set of tires, 
if a vehicle is always making corners one way, as occasionally 
happens, and we think these disadvantages would offset the 
advantages of having the power conveyed to the wheel of 
greatest resistance. 


FERENTIAL IN TRUCK 
DESIGN—MAY GIVE 
SOLID AXLE A TRIAL 
—TIRES MUST SHOW 
UNIFORM WEAR—MOD- 
IFIED TYPE OF DIFFER- 
ENTIAL POSSIBLE 


—— 


There is one point in truck use which must be remembered 
and that is, that truck tires on both wheels are not always 
changed simultaneously, and occasionally a new tire will be 
met with in conjunction with a half-worn tire. 

There are still a number of these points to be considered, 
and only a free discussion of the subject can hope to bring 
them out. 


Would Like Modified 
Mechanism 


By E. H. Farmer, 
H. E. Wilcox Motor Co. 
ITH reference to eliminating the differential from trucks, 
we have tried out trucks without differentials and found 
them satisfactory in a great many ways. But taking every- 
thing into consideration, we found that the conventional dif- 
ferential gave us the most satisfactory results under all condi- 
tions. There is no question but that on the straightaway the 
truck without the differential has more power and greater 
tire and gasoline mileage. For a truck operating on very bad 
roads and with a very few turns to make, the solid axle is 
the best, but for trucks operating in the city where there is a 
great deal of turning to do, the solid axle is not very satis- 
factory; the main trouble encountered being the wear on tires 
and jackshaft breakage. 

In our opinion the nail would be hit on the head if a modified 
mechanism could be substituted that would allow a positive 
drive on the straightaway, but would act when turning sharp 
corners. Such a mechanism we are sure would give satisfac- 
tion. 
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Fears Effect of Maneuvering 
in Cities 
By H. D. Church, 
Packard Motor Car Co. 
E have been following, with a great deal of interest, 
the experiments which are being conducted on chassis 
without differentials, but we feel that the information as yet 
available, is not complete enough to warrant any prediction 
as to whether or not the differential can be completely done 
away with. 
It seems to us that the main question with reference to the 
elimination of the differential is that of tire wear, and it is 


our opinion that the tire results obtained on a test conducted 
by the Fifth Avenue Coach Co. would be conclusive, only as 
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regards bus operating conditions. A truck in ordinary com- 
mercial service, which has much maneuvering around in 
freight yards and alleys, and at loading platforms, would un- 
doubtedly have to do a great deal more short-turning-radius 
work than would a chassis in bus service, and to our minds 
a differential-less truck ought to be tested in this class of serv- 
ice to obtain the real answer on tire wear. 

Elimination of the differential would not only result in a 
very material weight saving, particularly on worm-driven 
trucks, but would also do away with from six to eight gears 
and their bearings, with the attendant necessity for lubri- 
cation. 


Present Differential Far From 
Satisfactory 


By Lewis P. Kalb, 
Kelly-Springfield Motor Truck Co. 
EGARDING the possibility of eliminating the differential 
from trucks, the writer holds the same opinion that most 
engineers do in regard to this point. That is, that the differ- 
ential is a necessary evil. It is questionable, however, whether 
it could be completely discarded. 

In the article no mention is made of fuel economy, although 
the tire wear is stated to be no greater than when the dif- 
ferential is used. It would seem, however, that the power loss 
involved in the slippage of one wheel would amount to a con- 
siderable item. 

The present style of differential is far from satisfactory, 
and there is a crying need for a successful mechanism that 
will compensate for the unequal travel of the wheels, and yet 
be able to transmit power to one of the road wheels when the 
other has lost its traction. 


Differential Troublesome When 
Traction Is Poor 
By C. C. Cartes 


AM much interested in the discussions in THE AUTOMOBILE 

of the rear axle question. This question has been before 
the automobile engineers ever since the conception of the in- 
dustry. It has laid dormant for some time because of the be- 
lief of very many that an axle could not be designed that 
would drive both wheels when rounding corners without fric- 
tional losses, and would also be able to drive car on one wheel 
should occasion require without hand-controlled mechanism. 

A chain is judged by its weakest link, so an axle system is 
judged by its failings. The ordinary geared differential will 
drive on curves and corners with practically equal power on 
both wheels, and very little wasted energy. On a well-bal- 
anced, well-sprung car, at reasonable speeds, the amount of 
slip of wheels is very little and its tendency to cause side 
sway is very problematical. But should you lose traction with 
one wheel in hole or sand, and you do not have momentum 
enough to carry you across, ask any man who has been there. 

A geared differential that will perform all its usual func- 
tions when turning, etc., but will automatically transmit prac- 
tically all the power to the wheel that retains traction when 
one wheel slips, and as automatically readjust itself when the 
slipping wheel regains traction, and this action occurs when 
driving either forward or backward, seem to me to be the 
logical solution of the problem. 

I understand such a differential system has been designed 
and patented, and will soon be put upon the market. 

For boulevard driving such an axle system is not an abso- 
lute necessity. If the car manufacturers would use an axle 
with the usual geared differential features, but so designed 
that with very little work the extra mechanism required to 
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make the car suitable for touring and rough country work, 
could be attached or detached, I believe it would be a very 
great improvement. 


Tire Wear Serious Without 
Differential Device 


By C. C. Hancock 


HE article by A. L. Clayden on differential-less trucks is 

one of considerable interest. While the conventional dif- 
ferential has many disadvantages, it does not appear that we 
can get along without some device which will allow of a 
small variation in the speed of the rear wheels. 

It is not pleasant to imagine what is happening to the 
slipping tire, or tires, of a heavy truck, taking a sharp curve, 
without a differential on a perfectly dry road, when one con- 
siders the flat on the tires which results from only one appli- 
cation of a fierce brake. The acceleration of such a mass as 
a truck rear tire, during the small interval of time it is off 
the road, cannot be sufficient to affect the tire as seriously, 
even though it is taking place frequently, as a few right- 
angle turns. 

Two years ago I designed a runabout with live axle and 
without differential. I ran this 2700 miles and found the tire 
wear to be extremely rapid, the rubber studs being com- 
pletely worn off the rear tires in less than 100 miles. The 
plain surface did not wear so rapidly, due partly to the 
greater surface in contact. Two sets of tires were worn down 
in this mileage, or rather, the tires were reversed, the un- 
worn fronts were put on the rear, these wore down at the 
same rate as the first set. It took two persons to push the 
car, with the wheels fully locked, although the weight un- 
loaded was only 950 lb., and from examination of the tracks 
it was easy to account for the state of the tires. There was 
never a sign of side slip, even on snow and ice-covered roads, 
and I never got stuck through want of traction. 

Steering is undoubtedly harder, and there is a queer sensa- 
tion of the back of the car swinging out when turning at any 
speed, due probably to the rear wheels not following in con- 
centric tracks. It is necessary to allow for this swinging out 
in steering. 

Apparently the serious objection, from my somewhat lim- 
ited experience, is the tire wear, and it is difficult to under- 
stand how this can be anything but serious on tires of a 
heavy vehicle with a very wide track. 

I believe a mechanism which would allow a variation in 
wheel speed, limited to 180 deg. travel, would give very de- 
sirable results. The M. & S. differential, due to its friction 
element, gives valuable results, and is a step in the direction 
of differential elimination. 

Experiments in this direction will be watched with interest. 


Truck Differential Unnecessary 


By M. K. Woodford 


LIMINATING the differential from trucks, the subject 
of the interesting discussion now being carried on in 
The Forum, seems to me a very timely and constructive bit 
of agitation. The modern motor truck has progressed so far 
in its field of design that it seems deplorable that it should 
be tied down to the limitations which should be left behind as 
characteristics of its experimental stages. In other words, 
we should not continue to incorporate in our truck axles that 
heavy, expensive and unnecessary mechanism which, under 
the name of the differential, has been uncomplainingly car- 
ried around by our trucks since the inception of the industry, 
increasing cost of operation and maintenance for the owner 
and manufacture and service for the manufacturer. 
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Low-Test vs. High-Test Gasoline 


HY ‘best # THE AUTOMOBILE:—Is low-test gasoline the 


best for touring work? 
sought? 

2—How many cubic feet of vapor will a gallon of gasoline 
produce, and how is this calculated, having given the ratio 
of mixture and the test or gravity of the gas? 

38—How is drawbar pull calculated? 

4—What became of that synthetic gasoline man who 
claimed that he could produce fuel so cheaply? What was the 
drawback to this fuel? 

Frankfort, Ind. aa 

—While there are more heat units in low-gravity gasoline 
than in high the high-gravity is sought because of its easier 
vaporization. 

2—The amount of vapor that will be produced from a 
given quantity of gasoline depends on the composition of the 
gasoline and the temperature. It is not affected to any 
definite degree by the gravity, as you seem to indicate. The 
calculation is one which is very lengthy and involves a great 
many theoretical formule. A vapor is the gaseous or elastic 
fluid which emanates or evaporates from the surface of a 
solid or liquid at temperatures below its boiling point. Gas- 
oline, being volatile, evaporates rapidly at ordinary temper- 
atures. When the vapor is allowed to accumulate in a closed 
space such as in a carbureter or a motor the saturation point 
will be reached when the vapor pressure is sufficient to pre- 
vent further evaporation of the gasoline. It has then 
reached its saturation pressure. The volume that a given 
amount of gasoline will occupy at its saturation pressure is 
a definite quantity and depends altogether on the temper- 
ature and the volatility of the gasoline. 

The formule involved in the calculation of saturation 
pressures and volumes are so complicated and require such a 
fundamental comprehension of the basic laws of thermo- 
dynamics that space does not permit a complete review of the 
entire subject. The fact is that actual results do not coin- 
cide with the theoretical due to losses of heat in changing 
from the liquid to the vaporous state. The changes in the 
specific heat of a liquid undergoing vaporization are also 
very complex and indeterminative. For actual calculations 
data regarding water and steam is more reliable than other 
vapors due to the extended amount of study which has been 
put upon this particular topic. The calorimetric data is 
very difficult to secure, but if you desire to go into the sub- 
ject deeply a great volume of material has been collected on 
this subject in Winkelmann’s handbook and in Landolt’s 
and Bornstein’s tables. Even these results show great vari- 
ations in accuracy and show that even the best observers 
vary among themselves. 

3—Regarding your question as to how draw-bar pull is 
calculated, the following is a formula which has been in use 
for two or three years on trucks: 

p — 5-18364 B* SNR 
= D . 
When P is the drawbar pull in pounds, B is the engine bore 
in inches, S is the engine stroke in inches, N is the number 
of cylinders, R is the gear reduction and D is the diameter 
of the driving wheels in inches. 
4—The drawback to the synthetic gasoline so far put on 


If so, why is high-test most 


the market is that when it actually came down to commercial 
practice the cost of manufacture was much higher than 
that of natural gasoline. 


Lapping in New Piston Rings 

Editor THE AUTOMOBILE: What is the proper way of lap- 
ping new piston rings in one-year-old cylinders, also the best 
type of piston ring to use, whether a patent type or the old 
style? 

White Plains, N. Y. J. McG. 

—In lapping piston rings great care must be observed 
by any amateur. The objection to allowing a _ novice 
to lap piston rings is that he is apt to push the piston too 
far into the cylinder, causing it to stick or break a ring or 
possibly both. To overcome this difficulty the rings can be 
clamped between two wooden disks slightly less in diameter 
than the cylinder. The rings are arranged between the 
disks, a rod is slipped through and the nuts at each end 
tightened. A handle on one end of the rod is used for the 
lapping process which consists in moving the rings slowly 
in and out with a rotary motion. The lapping compound can 


be secured from any well-equipped supply store or emery dust 
and oil may be used. 


Kerosene and Carbon Deposits 


Editor THE AUTOMOBILE:—I note a statement by an engi- 
neer a few days ago that the use of kerosene instead of 
gasoline will really decrease the carbon deposit. 

Others have observed that a lean mixture overheats worse 
than a rich one. A car came in one cold morning last winter 
boiling so badly that the driver had to stop several times 
on the way. I asked about his needle valve. He examined it 
and found he had left it as he had started it open above two 
turns. He reduced it to the normal opening and had no more 
trouble. Will the lean or rich heat most? 

Connersville, Ind. 

—The rich mixture will heat most. 


H. L. F. 


Adjusting Schebler Model L Carbureter 


Editor THE AUTOMOBILE:—Kindly give directions how to 
adjust the model L Schebler carbureter. 

Thompson, Pa. C. A. L. 

—Connect carbureter to intake pipe so that it sets about 
6 in. below bottom of gasoline tank, that the bowl may be 
filled by gravity. For best results the carbureter should be 
as close to the cylinder as possible, and in case of multiple 
cylinders, equidistant from each one. Connect a pipe or tube 
from gasoline tank to gasoline pinion. Pipe to be brass or 
copper and not less than %-in. hole. Do not use rubber 
tube, as float chamber will not fill properly and rubber makes 
a sediment in gasoline. Be sure, before connecting, that the 


gasoline tank has no scrapings, filings or other particles of 
dirt on the bottom and that the tube or pipe is thoroughly 
free from dirt or corrosion. 

Before adjusting the carbureter make sure that your ig- 
nition is properly timed, and that you have a good hot spark 
at each plug; that your valves are properly timed and seated, 
and that all connections between your intake valves and 
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carbureter are tight, and that there are no air leaks of any 
kind in these connections. 

In adjusting the carbureter, first, make your adjustment 
on the auxiliary, air valve A so that it seats firmly, but 
lightly; then close your needle valve by turning the adjust- 
ment screw B, Fig. 2, to the right until it stops. Do not use 
any pressure on this adjustment screw after it meets with re- 
sistance. Then turn it to the left from four to five complete 
turns and prime or flush the carbureter by pulling up the 
priming lever C and holding it up for about 5 sec. Next, 
open your throttle about one-third and start the motor; then 
close your throttle slightly and retard your spark and adjust 
throttle lever screw F' and needle valve adjusting screw B 
so that the motor runs at the desired speed and hits on all 
cylinders. 

After getting a good adjustment with your motor running 
idle, do not touch your needle valve adjustment again, but 
make your intermediate and high-speed adjustments on the 
dials D and £. Adjust pointer on the first dial D from 1 to- 
ward 3, about half way between. Advance your spark and 
open throttle so that the roller on the track running below the 
dials is in line with the first dial. If the motor backfires with 
the throttle in this position and the spark advanced, turn the 
indicator a little more toward 3, or if the mixture is too rich, 
turn the indicator back or toward 1 until you are satisfied 
that your motor is running properly with the throttle in this 
position or at intermediate speed. Now, open the throttle 
wide and make your adjustment on your dial EF for high 
speed in the same manner as you have made your adjust- 
ments for intermediate speed on dial D. 


Steamers Require Pilot Flame 


Editor THE AUTOMOBILE:—Why is it that gasoline cars 
are more popular than steam? Does the steam car not 
possess the qualities that manufacturers of gasoline cars are 
to-day working for, namely, the most power for the amount 
of expense and care required to maintain same? 

Los Angeles, Cal. W. 8. Bi. 

—Necessity for maintaining a pilot flame to always have 
heat in the boiler and the more complicated system of con- 
trol have militated against the extensive use of steam cars. 
Basically with steam there always remains the necessity for 
having some type of boiler outside the engine itself. 





Oiling Diagram of Duesenberg Racer 


Editor THE AUTOMOBILE:—Kindly publish oiling diagram 
of the Duesenberg racing cars, giving direction of oil travel, 
check vales, etc., to come from reservoir tank on rear of car, 
position of inlet and outlet pipes in tank and internal oiling 
arrangement of motor. 

2—What year was the Coca Cola trophy race run? 

3—Is this trophy still competed for? 

Providence, R. I. BC: C: 

—The diagram you request of the Duesenberg oiling sys- 
tem is given in Fig. 1. Duesenberg motors are all lubricated 
by a double oil pump carrying fresh oil from the tank at the 
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Fig. 1—Diagram of oiling system used on the Duesenberg racing 
cars. A double oll pump lubricates the motor 
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Fig. 2—Schebler model L carbureter, showing the various points 
at which adjustments may be made 


rear of the car to the motor from which the hot oil is forced 
by the exhaust pump to the tank again. You will note from 
the sketch that the exhaust oil pipe extends up into the tank 
for a considerable distance in order that the hot oil may be 
let out on top. The pump, in addition to maintaining a con- 
stant level in the crankcase, also forces oil to the rocker arm 
chair and to a distributer pipe, giving a small stream to each 
connecting-rod. The level in the crankcase is controlled by a 
level tube which is under constant control of the operator. 
There are no check valves in any of this piping to the rear 
tank, these being only used when a hand pipe is connected up. 

2—The last Coca Cola race was run in Savannah, Ga., in 
the spring of 1912. 

3—This trophy is no longer competed for. 


Composition of Freak Fuels 


Editor THE AUTOMOBILE:—Kindly state the main factor 
in the new fuel such as was used in Marmon car on the In- 
dianapolis speedway, whether it was camphor, naphthaline, 
etc., and water. 

2—What are most of the tablets made of which are in- 
tended to put in gasoline to increase mileage? 

Newark, N. J. 

—This was a secret compound. 

2—Naphthaline, ether and picric acid are most used. THE 
AUTOMOBILE does not recommend any of them. 


G. H. M. 


Putting Ammeter on 1913 Studebaker 


Editor THE AUTOMOBILE:—Is there any’ reason why an 
ammeter may not be installed on our 1913 model 35 Stude- 
baker with a single unit starter and generator, and if not, 
what scale should the instrument have for the 12-volt system 
used? 

Cherry Valley, Ohio. J. ¥. &. 

—An ammeter may be satisfactorily installed on this 
model, but it should not be placed in the heavy cables leading 
from the starter to the battery, since these carry a very 
heavy starting current. A 20-amp. scale will be sufficient if 
the ammeter is installed only in the generator circuit which 
may be done by disconnecting one of the wires leading to the 
relay contact points and inserting the ammeter in this circuit. 


Grinding Is Due to Worn Parts 


Editor THE AUTOMOBILE:—I have a Ford car that when 
I run in high there is a grinding but as soon as I throw it 
in neutral the grinding stops. I have had the motor and 
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transmission out and there is nothing that is cutting out or 
seems to be wrong. I have noticed this noise for more than a 
month. What is the trouble? 

Laceyville, Pa. B. W. F. 

—As far as can be determined from the data furnished by 
you, the grinding noise probably originates in the rear axle 
assembly. There is also a probability that it is more notice- 
able at certain speeds. Noisy rear axles as a rule result 
from worn parts which cause play resulting in improper 
meshing of the gears. The usual remedy is the complete 
overhauling of the rear axle with replacement of all the worn 
parts, including the differential, drive gear and the drive- 
shaft pinion. There have also been cases of a rasping or 
grinding noise especially noticeable with turning corners 
or traveling on the rough road. This follows universal ball 
cap gear being too tight and in such a case a shim 0.005 in. 
thick can be installed between the ball cap rear and front. 


Working Out Generator Gearing 


Editor THE AUTOMOBILE:—I am installing a lighting sys- 
tem generator and would appreciate your advice as to the 
ratio of dynamo to engine speed. The manufacturers recom- 
mend 100 r.p.m. per mile per hour car speed. Thus 15 m.p.h., 
1500 r.p.m. I use 37-in tires and the gear ratio of engine to 
wheels is 2% to 1. 

Brooklyn, N. Y. A. B. N. 

—tThis altogether depends on the design of the generator 
and how it is wound. Some generators are intended to be 
driven at engine speed and others at three times that amount. 
From the information you give with your generator the gear- 
ing could be worked out readily. A 37-in. wheel at 15 m.p.h. 
makes 136.3 r.p.m. At a gear ratio of 2% to 1 the engine 
on your car at 15 m.p.h. would be turning over 340.75 r.p.m. 
If you wish to have your generator revolving at 1500 r.p.m. 
at 15 m.p.h. it would have to be geared at about 4.4 to 1. 
This seems rather high. 


Adjusting 1910 Buick Differential 


Editor THE AUTOMOBILE:—I ‘have a model 17 Buick 1910, 
which had a continuous grind in the differential, so I took it 
down to find the trouble. I found that the bearing on the 
shaft near the differential was broken in pieces and before 
I put it back I would like to know the proper way to line up 
and adjust the differential, also the wheelbase of same. 

Newark, N. J. | Tee's 

—tThe position of the pinion can be changed by removing 
the adjusting cover on the pinion flange and the snap rings on 
the adjusting nuts at either end of the pinion shaft. To adjust 
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the pinion toward the gear loosen the nut on the outer end of 
the shaft and tighten the nut on the inner end with a span- 
ner. Position of the ring gear may be adjusted by removing 
bolts and separating the two halves of the gearcase, then 
remove the snap rings on the adjusting nuts on either side 
of the inner main shaft bearing. 


Formula for Car Performance 
Editor THE AUTOMOBILE:—Referring to your issue of 
March 23, 1916, will you kindly advise if the 40 late closing 
of exhaust on Sheepshead Bay Packard is correct? 
2—Kindly give one or two ability ratio formule, when 
factors of car weight, horsepower, gear ratio, wheel diam- 
eter, etc., are given? 
Detroit, Mich. 
—Yes. 
2—The formula for measuring car performance is as 
follows: 
Roadability = A 
B= Bore of engine. 
S = Stroke of engine. 
N = Number of cylinders. 
R= Final gear ratio. 
D = Diameter of wheels. 
W = Total weight moved. 
BXSXNXR. 
WxD 
Ability figure—good 
Ability figure—low 


Wants Data on Mercer 22-72 


Editor THE AUTOMOBILE:—lIn regard to the Mercer 22-72 
four-passenger sporting model, kindly give me the weight of 
this car ready for the road with water, oil, gas, tools, etc. 
About how many miles may one expect per gallon of gas on 
good country roads? 

Minneapolis, Minn. W.S. H. 

—The weight of this model is given by the Mercer com- 
pany as 3400 lb. 

Its average gasoline mileage is 12 to 14 m.p.g., according 
to the same authority. 


R. C. L. 


= A 


0.00105—for American conditions 
0.00065—for European conditions 


Piston Displacement Formula 


In the Rostrum for April 20, page 730, appears an error 
on the method of finding piston displacement. The entire 
formula given should be divided by four, and the correct 
reading of this is bore X bore < 3.1416 & stroke number 
of cylinders divided by four = piston displacement. 





Standard-Detroit Tractor for Farm Work 


HE Standard-Detroit Co., Detroit, Mich., 
of which M. L. Pulcher, vice-president 





and gen. mgr. of the Federal Motor Truck 
Co., is president, has brought out the Stand- 
ard-Detroit tractor which has a drawbar pull 
of 2000 lb., weighs 3900 lb. and sells for 
$1,065. It is built largely along auto- 
mobile lines, having a 10-20-hp. valve-in- 
head motor in unit with clutch and trans- 
mission, the entire assembly being oiled from 
the engine. All parts are inclosed and hung 
from the frame so that no misalignment of 
the bearings can occur. Only three controls 
are used in the operation of the tractor, 
which has a speed of 2% to 3 m.p.h. One 
hand lever does all ordinary work and auto- 








matically disengages the gears and throws 
in the clutch for belt work. The radiator is 
unusually large and is of the cast tank type. 








Standard-Detroit tractor which has been successfully tried 
out on farms in the vicinity of Detroit 
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Henricks Electric Systems 


HIS company specializes on starting 
T and lighting equipment for exist- 
ing cars. The Light-a-Ford is a 
magneto type generator for Ford cars 
and has a V-grooved pulley with gov- 
ernor, cut-out and ball bearings. It will 
charge a storage battery at 6 or 7 amp. 
and will light lamps of an aggregate 
candlepower of 35 to 40. The price is 
$30. A complete outfit is sold, consist- 
ing of the generator, a 6-volt 60-amp. 
battery, a pair of 9-in. headlights, a 
Cutler-Hammer dimming switch, tail 
light and all minor equipment, such as 
belt, wiring, connectors, terminal blocks, 
etc., at $65. Special outfits for lighting 
are manufactured for Marmons, Over- 
lands, Premiers and Hupmobiles, models 
from 1909 to 1914. The Henricks single- 
unit motor-generator will spin a Ford 
motor at about 200 r.p.m. and weighs 
50 lb. Complete starting and lighting 
outfits for Fords cost $75, including 
motor-generator, storage battery and all 
accessories; outfits for Marmons, Over- 
lands, Hupmobiles and Premiers cost 
$125.—Henricks Magneto & Electric Co., 
Indianapolis, Ind. 


Shain Ball Carbureter 


In this carbureter the fuel supply is 
through fixed nozzles, and air through 
ports, both of which can be adjusted by 
screwing in plugs with holes of various 
sizes. Directions are furnished with 
each carbureter for fitting air and fuel 
nozzles of the proper capacities. The 
spraying device consists of a ball resting 
on a seat by gravity, there being no 
spring; a yoke limits the rise of the ball 
under suction. The fuel nozzles open 
under the ball; when the engine is run- 
ning part of the air is taken up through 
the opening left by the ball, which is 
raised by suction, and part through ports 
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Left — Shain ball carbureter. 
Noonan valve-seating tool 
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around the ball seat. Fuel spreads in a 
thin layer on all sides of the ball and is 
readily vaporized by the air passing up 
at high velocity. The ball automatically 
shuts off the fuel when the engine stops. 
Glass cylinders are used around the air 
ports and the ball valve, so that the car- 
bureter can be seen in actual operation. 
The 1 1/16-in. size weighs 1% lb., com- 
plete with hot air horn. Price, 15/16-in., 
1 1/16-in. or 1 3/16-in. outlet, $10.— 
Charles D. Shain, Brooklyn, N. Y. 


Ton-Ford Truck Attachment 


A Ford may be converted into a 
l-ton truck by replacing the rear por- 
tion of the running gear with a heavy 
frame, driving gear and wheels. The 
sprockets are placed on the regular Ford 
axle ends and these drive to the rear 
wheels through chains.. The frame is a 
4-in. channel section. The axle is a forg- 
ing 1% by 1% in. and the wheels are 
mounted on Timken bearings. The 
brakes are of the expanding type act- 
ing on the rear wheel drums and on 
drums on the jackshaft. The gearing is 
6 to 1 or 7 to 1 as desired. The body 
space is 8 ft. 4 in. long and 34 in. wide, 
and the wheelbase is 124 in. Price, $385. 
—Woodward Truck Attachment Co., Los 
Angeles, Cal. 


Noonan Valve-Seating Tool 


The tool is made in twenty-five sizes, 
and there is one that will fit each make 
of car. Price, $5.—D. R. Noonan, Paris, 
Til. 


Mutual Starting Switch 


This is a starting switch of the plunger 
type which is designed to pass the cur- 
rent to the starting motor in a particular 
way when the plunger is operated. At 
first just sufficient current is sent to the 
motor to start the armature turning; 
secondly, the current is cut off long 
enough to allow the pinion time to mesh 
with the gear; and thirdly, the full cur- 
rent is turned on for the actual starting 
of the engine. This is all done at one 
stroke of the plunger. The throw of the 
switch is short, 1% in., the mechanical 
action is smooth and easy, the parts 
heavy and durable and the working parts 




















Ton-Ford truck attachment. Right—Additional gear furnished to transform Ford into 1-ton truck, Left—Appearance with change made 
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Five-minute tube vulcanizer 


are surrounded by a thick wall of a com- 
position which resists both heat and elec- 
tricity. The switch can be mounted on 
top of the electric motor or in any other 
desirable location. Contacts are of pure 
copper, very heavy and readily accessible. 
The makers state that the most impor- 
tant feature of the switch is its ex- 
tremely low millivolt drop when carrying 
currents greatly in excess of its rated 
capacity; the drop on 160 amp. is given 
as 15 millivolts. 

Another product is the Mutual foot 
switch, designed to complete the circuit 
between the battery and starting motor 
when the foot button is depressed; it con- 
tains no resistance. Each terminal is 
connected with four Vandam bronze 
finger springs and each spring carries a 
solid copper contact button; the eight 
contacts are arranged in a ring. A cen- 
tral cone of copper is forced into the 
circle by the foot button and takes cur- 
rent from one set of contacts and de- 
livers it to the other. The cone is mount- 
ed so that it can turn freely; in use it 
gradually works around so that the wear 
is distributed around its surface. By re- 
moving two screws the inside of the 
switch can be removed and inspected 
without disturbing any permanent ad- 
justments. No adjusting is needed.— 
Mutual Electric & Machine Co., Wheel- 
ing, W. Va. 


Low’s 5-Minute Vulcanizer 


This is a tube vulcanizer of the sim- 
plest possible construction. Its claim to 
superiority is based not so much on the 
apparatus as on the principle involved 
in the application of the patch. The 
vuleanizer is merely a screw clamp with 
a three-armed spider on the end of the 
screw. The patch is of pure gum rubber 
and comes set into the concave side of a 
metal pan; a rim around the pan forms 
a shallow cup on the side opposite to the 
patch, and in this cup is a disk of card- 
board impregnated with a chemical sub- 
stance which causes it to burn without 
flame and with exactly the amount of 
heat required to vulcanize the patch. 
Thus the patch, the patch mold and the 
fuel are combined in a unit; the metal 
pan is thrown away when a patch has been 
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applied. To apply a patch the metal pan 
is clamped on the tube, rubber side next 
to the tube, the cardboard disk is lighted 
and allowed to burn out and the job is 
finished in five minutes. The gum rub- 
ber is liquified by the heat and runs to 
a feather edge all round, making a per- 
manent repair. Long rents in a tube 
can be repaired by applying a row of 
patches with overlapping edges. Price, 
with twelve patches, $2; extra patches, 
$1 per doz.—5-Minute Vulcanizer & Auto 
Supply Co., Kansas City, Mo. 


Juleco F Pump for Fords 


This motor-driven tire pump is in- 
stalled permanently on the Ford engine, 
taking its power from the forward end 
of the crankshaft. A  thumb-screw 
pushes the pump gear into mesh, and, 
upon attaching the hose, it will pump the 
tires to the required pressure in two to 
three minutes, it is claimed. A whistle 
gage gives warning when this point is 
attained. No change is necessary in in- 
stalling the pump, a process which can 
be completed with a wrench and a screw- 
driver. The pump lists at $4.50, includ- 
ing hose and whistle gage——Judd & Le- 
land Mfg. Co., Clifton Springs, N. Y. 


Teco Magnetizer 


This magnetizer has a single magnet 
with pole-pieces projecting from oppo- 
site ends of the core mounted on a wood 
base; binding posts for connecting the 
lead wires and a switch for controlling 
the current are provided. The magneto 
magnets to be recharged are placed 
against the pole-pieces and the current 
passed through the winding of the mag- 
net. The pole-pieces are sufficiently 
broad to take any standard magneto mag- 
net. There are no moving parts other 
than the switch. The makers state that 
with a fully charged 6-volt 60-ampere 
storage battery from 75 to 100 magnets 
can be recharged. Price, $10.—Tritt 
Electric Co., Union City, Ind. 


Meco Welding Torch 


This model C welding torch is said to 
give a neutral flame of 6300 deg. Fahr. 
Tips supplied range from No. 1 to No. 10 
and will do any work which can be done 
by the oxy-acetylene process. The cutter 
attachment to the torch is very simple, 
there being no necessity to remove the 
hose connections. Two operations are 
required, removing the nut on the oxy- 
gen valve and the union nut on the gas 
conduit and the torch is ready for the 
cutter. Other features are a thumb- 
controlled needle valve, automatic check 
valve system and a one-piece handle.— 
Modern Engineering Co., St. Louis, Mo. 


C-Cleer for Wet Windshields 


When this compound is applied to 
glass it is claimed that rain, snow or 
steam will not settle on the surface. 
Price, 25 cents per can.—Sole Mfg. Co., 
New York City. 
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Aviation and uteinobites 


HE Packard twelve-cylinder aviation engine de- 
scribed in this issue of THE AUTOMOBILE is 
the first aeroplane motor to be manufactured by one 
of the great automobile firms of America. It is in- 
teresting to speculate upon the probability of others 
following the lead and making the needs of air craft 
a part of their business. Packard is following the 
lead of Mercedes in Germany, of Sunbeam in Eng- 
land and several of the first rank French makers of 
automobiles. Like these foreign firms Packard has 
taken the engine which it believed to be the best 
for high power, light weight and dependability, re- 
producing the stock design in a stronger and lighter 
form. The results so far are, of course, only experi- 
mental, but this stage has long since been passed 
by the European manufacturers whose confidence in 
their original designs has been proved correct and 
justifiable. 
The production of good aeroplane engines is almost 
a toolroom job; it demands greater accuracy than 
is necessary for automobile work, but the produc- 
tion of very high-grade engines in small quantity is 
an excellent thing for the morale of any automo- 
bile factory. In the near future it is certain that 
there will be a good market for the best possible 
aviation machines; it may not be a very large 
market, but it will be large enough to be worth 
sharing. There are many firms in the American 
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automobile industry well suited to turn out the right 
sort of engines and it seems that they will not be 
slow to grasp the opportunity. 


Compound Engines 


HE compound engine has been a dream of many 

a gas-engine engineer and a good many motors 

of this sort have been developed. Where weight is 
not important, and where slow speed is all that is 
required, an engine with a very long stroke allows 
sufficient expansion of the burning charge to pre- 
vent much waste in the exhaust, but with engines 
for automobiles the requirements of the case have 
made the stationary type of gas engine impossible. 

The truck, however, has followed the passenger 
car, and the truck engine has been developed from 
much smaller sorts intended for passenger car use. 
Economical operation being so all-important in 
heavy truck service, there does appear to be a pos- 
sibility, however, that the automobile type of motor 
is not entirely the best. The question at present 
is whether we can afford to add somewhat to the 
weight of a big truck in order to obtain a better 
fuel economy. 

There is more than one kind of engine wherein 
fhe expansion stroke can be carried far beyond the 
usual automobile limits, and its natural compactness 
encourages the idea that much might be said in 
favor of a double expansion design. In any case 
the experiment should be worth trying. 


1819 Miles 


HE congratulations of the whole automobile . 


world are due to Ralph Mulford and the Hudson 
Motor Car Company to-day. Man and machine cov- 
ered more miles in two rounds of the clock than ever 
any man or any car have done before. In these days 
of wonderful speeds the senses become dulled to mere 
figures, but if New York is taken as a center and a 
circle struck of 1819 miles radius the prodigious 
length of Mulford’s journey can be appreciated. 

Striking from Sheepshead Bay along a straight 
line he could have run past Denver. Another line 
would have seen him in Santa Fé before the twenty- 
fourth hour had expired. Southward, Nicaragua 
would have been reached, and to the north the 1819- 
mile circle cuts deep into Greenland. 

In thinking of this run the splendid endurance of 
the man is the uppermost thought, just as it was eight 
years ago when §. F. Edge bettered 60 miles an hour 
for the whole twenty-four, but the endurance of the 
car must not be forgotten, as this is quite as splendid. 
Only a very few years ago 500-mile races were run 
and won at speeds less than 75 m.p.h., and the cars 
that took part mostly broke up under the stress. All 
the mechanical trouble that the Hudson suffered was 
the destruction of six spark plugs and a couple of 
pins in the carbureter. Yet again, three of the four 
tires endured for the whole distance, which is con- 
clusive testimony to the efficiency of the cord prin- 
ciple of construction and to the virtues of wood sur- 
faced speedways. 
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Albright Locomobile 
President 


A. L. Riker and J. F. Roche 
Are Vice-Presidents—F. R. 
Hickman, Sec.-Treas. 


BRIDGEPORT, CONN., April 21—At a re- 
cent meeting of the directors of the 
Locomobile Co. of America, this city, the 
following officers were elected: Raymond 
K. Albright, president; Andrew L. Riker, 
vice-president, James T. Roche, vice- 
president, and Frank R. Hickman, sec- 
retary and treasurer. 

Boston, Mass., April 26.—The Loco- 
mobile Co. of America has filed with the 
Massachusetts Secretary of State a 
statement of its financial conditions, 
dated March 31, 1916, which compares as 
follows: 








Assets 1916 1915 
Reel estate. .......62. $186,500 $186,500 
Machinery ........... 2,452,697 2,029,527 
Merchandise, material, 

stock in process..... 4,148,055 4,235,684 
Cash and debts receiv- 

eae 830,554 1,049,014 
Patent rights, trade- 

marks and good will 5,515,952 5,310,793 
EE cre's. oi-o.a idem ie 206,921 203,511 

. en ~ $13,340,681 $13,015,031 

Liabilities 
Capital stock ........ $6,250,800 $6,250,800 
Accounts payable .... 317,673 397,426 
Funded debt ......... 2,018,500 1,176,000 
Floating debt ........ 2,775,681 2,789,448 
CO Ea en 670,437 559,469 
Profit and loss surplus 1,307,589 841,886 

ere eee $13,340,681 $13,015,031 


100 Armored Locomobiles for U. S. 


BRIDGEPORT, CONN., May 3—It is re- 
ported here that the United States Gov- 
ernment has ordered 100 armored cars 
from the Locomobile Co. of America. 
The cars are to carry two machine guns, 
the chassis used being six-cylinder types 
strengthened and heavily armored. They 
are to be equipped with pneumatic tires 
and will be capable of 60 m.p.h. on the 
road, according to the report, which 
credits A. L. Riker, vice-president and 
chief engineer of the Locomobile com- 
pany and a member of the Naval Con- 
sulting Board, with the design of the 
cars. 

In response to an inquiry as to the re- 
liability of the report, Mr. Riker stated 
that he could neither affirm nor deny it. 


Allen Controls Fuel Pump Co. 


New York City, May 1—Wm. A. 
Allen, head of the Allen Auto Specialty 
Co., and who formed last January the 
Allen Pressure System Co., with a capi- 
tal of $10,000, to produce gasoline and 
oil-storage equipment for garages, has 
come into full control of the latter com- 
pany, having recently taken over the half 
interest held by F. F. Davis, who with 
Mr. Allen started the company. 

Mr. Allen’s latest product is called the 
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Apsco system and is applicable in the 
pumping of gasoline or other liquids on 
any floor of a garage by means of pres- 
sure. This means that by leading pipes 
from the main tank under the garage to 
any part of the building, gasoline or any 
other fuel may be had at any time. 


Few Changes in 1917 Crow 


ELKHART, IND., May 1.—The present 
Crow Motor Car Co.’s chassis will be con- 
tinued practically without change for 
1917. It will be furnished with five- 
passenger touring body at $725, and with 
special three-passenger clover-leaf body 
at $795. The motor is a 3% by 5-in. L- 
head block with dry-plate clutch and 
three speed gearset on the rear axle. 
Specifications include: Connecticut igni- 
tion, Zenith carbureter, Dyneto two-unit 
starting and lighting, 112-in. wheelbase 
and 32 by 3%-in. tires. 

New Worm-Driven Brockway 

New York City, April 29.— The 
Brockway Motor Truck Co., Cortland, 
N. Y., is making deliveries on its new 
Model O, which is a worm-driven 1-ton- 
ner, the chain-driven Model G, of %-ton 
capacity, being dropped. The new model 
resembles other Brockways, having a 
motor under the hood, a cast-case finned- 
tube radiator and a unit mounting of en- 
gine, clutch and gearbox, final worm 
drive being on the Hotchkiss principle. 


Premier Offers $300,000 Stock 


CuIcaGco, ILL., April 30—The Premier 
Motor Corp., Indianapolis, is offering 
through F. M. Zeiler & Co., this city, 
$300,000 in 7-per cent cumulative pre- 
ferred stock, redeemable at 110 per cent 
and accrued dividend. The company has 
outstanding $1,000,000 in this stock, its 
par value being $100. This stock is en- 
titled to quarterly dividends of 1% per 
cent, payable on the first day of Janu- 
ary, April, July and October. 


Collins Joins Springfield Body 

DETROIT, MicH., May 2—B. W. Collins, 
formerly assistant treasurer of the old 
Lozier Motor Co., and for some time con- 
nected with the United States Tire Co., 
has been appointed assistant treasurer 
and assistant to the president of the 
Springfield Body Co. 


Dakin with Continental Motors 
DETROIT, MicH., May 2—C. B. Dakin, 
formerly in charge of the purchasing 
service buying of the Oakland Motor Car 
Co., has joined the purchasing force of 
the Continental Motors Co. 


Illinois Roads Day May 19 


SPRINGFIELD, ILu., April 29—The date 
of the fourth annual good roads day of 
Illinois has been set for May 19. 
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Goodyear Wins Tire 
Machine Suit 


Court Holds Seiberling-Stevens 
Patent Valid and Infringed 
by Firestone 


CLEVELAND, OHIO, May 2—An opinion 
in favor of Frank A. Seiberling, presi- 
dent of the Goodyear Tire & Rubber Co., 
has been handed down by Judge J. M. 
Killits in the suit against the Firestone 
Tire & Rubber Co., charging infringe- 
ment of the Seiberling-Stevens tire-mak- 
ing machine patents Nos. 725,135 and 
726,561. The court held the Seiberling- 
Stevens patents valid and infringed by 
the Firestone company. The suit was in 
the U. S. District Court for the Northern 
District of Ohio, Eastern Division. 

The Goodyear company contended that 
the Seiberling-Stevens machine of 1902- 
1903 was the pioneer, and that it paved 
the way for the present-day semi-auto- 
matic tire-making machine; that it was 
the first machine ever produced to make 
automobile tires, and that while a ma- 
jority of the tire manufacturers have 
been building their tires on machines 
licensed under the Goodyear patents a 
few, among whom was the Firestone 
company, refused to conceive the validity 
of the patents covering Goodyear ma- 
chines. It was alleged that about three 
years ago the Firestone company in- 
stalled tire-making machines in its fac- 
tory without taking a license under the 
Seiberling patent. Goodyear maintained 
that the Firestone machines infringed 
Goodyear patents and asked Firestone to 
discontinue their use. The suit charging 
infringement followed. 


Machine Patented in 1904 


The machine covered by the patent in 
suit was built by F. A. Seiberling and 
W. C. Stevens and patented in 1904. Its 
purpose was to supplant the uncertain 
and inefficient results of hand work in 
tire casing building in stretching the 
fabric layers with uniform machine proc- 
esses. With the hand methods the ten- 
sion on the fabric layers would differ 
with the muscular strength or degree of 
fatigue of the workman. Prior to 1902 
automobile tire casings were made by 
hand and some are still made that way. 
Later improvements were made upon the 
original machine, and by 1908 nearly all 
Goodyear automobile tire casings were 
machine-made, as is the case to-day. In 
1907 the company produced 28,685 tires; 
in 1916 its output will exceed 3,000,000, 
and for 1917 facilities are being provided 
to produce 5,500,000. This growth the 


company’s officials attribute in a large 
degree to the better and more uniform 
product built by the machine method than 
was possible by hand work. 
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U. S. Accepts Ritt- 
man Patent 


Inventor Retains Rights on 
Foreign or Imported Oil— 
10 Licenses Granted 


WASHINGTON, D. C., May 2—Professor 
Rittman, formerly of the Bureau of 
Mines, has assigned his patent covering 
processes of producing gasoline and other 
products of petroleum to the government, 
and the Senate yesterday accepted the 
assignment in accordance with the joint 
resolution proposed by Senator James of 
Kentucky and Secretary Lane. 

The assignment gives the government 
the right and title to the process patents 
as applied to all crude oil produced in the 
United States, but does not convey the 
interest in patents for application to oil 
produced in foreign countries or im- 
ported, the inventor retaining these 
rights. 

On the assumption that the govern- 
ment would accept the assignment many 
applications for licenses to operate under 
the patent already had been filed and the 
government had granted ten applications 
on condition that Congress accepted the 
gift. The assignment by Professor 
Rittman is for all time and is made to 
the Secretary of the Interior for the use 
and benefit of the American people. 


Stout Is Scripps-Booth Sales Mgr. 


DETROIT, MicH., April 28.—William B. 
Stout has been appointed general sales 
manager of the Scripps-Booth Co., tak- 
ing the place of R. H. Spear, resigned. 
Mr. Spear will become general sales and 
advertising manager of the Gramm- 
Bernstein Co., Lima, Ohio. 

Mr. Stout has figured prominently in 
the affairs of the Scripps-Booth concern 
since the production of light vehicles 
was begun. He was first known as en- 
gineer for the company during the design 
period, and when the car was ready for 
distribution he was placed in charge of 
advertising. 


Collins To Leave Buick 


FLINT, Micu., April 28—R. H. Collins, 
well known in automobile circles as gen- 
eral sales manager of the Buick Motor 
Co., will, on July 31, sever his active con- 
nection with the Buick organization. No 
announcement of future plans has been 
made by Mr. Collins, and it is not yet 
known who will succeed him in the sales 
work of the Buick organization. 


Reeke Is Jeffery Sales Mgr. 
MILWAUKEE, WiIs., April 29.— Alfred 
Reeke, president of the Reeke-Osmond 
Motor Car Co., 455 Broadway, Milwau- 
kee, State agent for the Jeffery, has been 
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appointed general sales manager of the 
Thomas B. Jeffery Co., Kenosha, Wis., 
and assumes his duties on May 1. Mr. 
Reeke takes the position of Edward S. 
Jordan, who resigned some time ago to 
become head of the Jordan Motor Car 
Co., which now is erecting a factory at 
Cleveland, Ohio. 

Mr. Reeke’s interest in the Milwaukee 
company has been purchased by the other 
stockholders, N. E. Osmond and H. M. 
Vogel, who will continue the business 
under the same name and policies. 


Riker a N. A. C. C. Director 


NEw YorRK City, May 3—A. L. Riker, 
vice-president and chief engineer of the 
Locomobile Co. of America, was elected 
a director of the National Automobile 
Chamber of Commerce, at its regular 
monthly meeting to-day. Mr. Riker suc- 
ceeds S. T. Davis, Jr., former president 
of the Locomobile company, who died last 
September. 

The chamber reports shipments of ap- 
proximately 28,000 carloads during 
April, as compared with 18,912 in the 
same month in 1915, and 29,540 in 
March, 1916. The freight car situation 
is better. The traffic committee met to- 
day and reported that the increased de- 
murrage charge of $2 after three days 
is now in effect, though only tempo- 
rarily. 

A resolution was passed opposing any 
legislation which was antagonistic to the 
efficiency in the American industries, 
which in itself would be effective by the 
passage of the Tavenner bill, introduced 
in the House of Representatives, claiming 
to stop premium work and the pay of 
higher wages to those who do it. 

There will be a meeting in this city 
on June 7 of the commercial vehicle in- 
terests. This will be just one day before 
the annual meeting of the N. A. C. C. 


Short Northway Chief Engineer 

DETROIT, MicH., May 1—C. R. Short, 
former engineer for the Russell Motor 
Car Co., Toronto, Can., has assumed the 
duties of chief engineer of the Northway 
Motor & Mfg. Co., succeeding E. G. 
Gunn, who recently resigned to become 
chief engineer for the Premier Motor 
Corp., Indianapolis, Ind. 


Wade Resigns from Maxwell 


DeTROIT, MicH., April 27.—F. A. 
Wade has resigned as purchasing agent 
of the Maxwell Motor Co. His future 
plans have not yet been announced. Mr. 
Wade’s long connection as purchasing 
agent of the Ford Motor Co., E-M-F Co. 
and Studebaker Corp., at different times, 
has made him one of the prominent 
men of the field. 
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Westcott Moves To 
Springfield 


New Plant Will Permit Doub- 
ling Output— Davis Takes 
Westcott Factory July 1 


RicHMOND, IND., May 1—The Davis 
Motor Car Co. has taken over the local 
plant of the Westcott Motor Car Co., and 
will occupy it on July 1. The Westcott 
company will move its plant to Spring- 
field, Ohio, and will occupy the Buckeye 
division of the American Seeding Ma- 
chine Co. Operations in this new plant 
are expected to start around July 1. The 
company now employs about 200 men 
and is turning out about 1000 cars a 
year. In the new plant the company will 
have facilities to more than double its 
output. It is understood that the plant 
is to employ about 400 men. The Davis 
company will increase its force. The 
management, it is stated, will remain the 
same, G. W. Davis retaining the title 
of president and general manager, W. H. 
Cummins as treasurer and factory man- 
ager and E. W. Winchester as mechan- 
ical chief engineer. 


Moore Vim General Manager 


FuInt, Micu., April 28—The Vim Mo- 
tor Truck Co., Philadelphia, has formed 
a connection with D. K. Moore who will 
be assistant general manager. Mr. 
Moore, who for five years was sales man- 
ager of the Weston-Mott Co., this city, 
and who remained in that capacity until 
the sales department was abolished by 
that concern, has long been connected 
with the accessory field. Recently he has 
been engaged in the strenuous work of 
purchasing and rounding up materials 
for Weston-Mott. 

The Vim company reports a sales in- 
crease for the month of March of 702 
per cent, and an increase so far for 
April of 722 per cent. 

By June 1, the company expects to be 
producing 1000 cars a month. The av- 
erage of its contracts with the source of 
supply are fourteen months in advance 
of date. 


Schwartz Resigns from Metz 


WALTHAM, Mass., May 1.—W. H. 
Schwartz, sales manager of the Metz 
Motor Car Co. since 1909, has resigned. 
He was very active in the affairs of the 
company, traveling throughout the coun- 
try looking after dealers and branches 
when not aiding in production. Mr. 
Schwartz will rest for some months and 
then enter business for himself. There 
have been rumors that prominent men in 
the West want to back him to produce a 
new make of automobile. 
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Brunswick-Balke To 
Make Tires 


Big Billiard and Bowling Alley 
Fixture Firm Plans 
1400 a Day 


MUSKEGON, MiIcH., April 28—The 
Brunswick-Balke-Collender Co., maker 
of billiard tables, bowling alley fixtures 
and equipment, among many other prod- 
ucts, is going to enter the automobile tire 
manufacturing field, and has ordered 
tire manufacturing machinery which will 
be here within two months, it is said. 
The Brunswick concern will enter the 
tire field well equipped for such produc- 
tion, since careful investigation and can- 
vass of the field was made before launch- 
ing on the new plan. At the start, from 
fifty to 100 tires a day are to be turned 
out, but within twelve months, it is ex- 
pected that the daily output will be in 
the neighborhood of 1200 to 1400 tires. 
Immediate addition of 100 men to the 
present 1200 working force at the fac- 
tories of the concern here will result 
from the taking on of this new manufac- 
turing activity, and within a year it is 
expected that the added force will be 800. 
Present plants will take care of the tire 
business, but very likely additions will 
be necessary later. 


To Make Timers in Mobile 


MoBILE, ALa., April 29—The Uni- 
versal Commutator Co. has been organ- 
ized here for the manufacture of timers 
for automobiles. Capitalization is $30,- 
000 and a plant to cost nearly that 
amount will be established. E. B. Mar- 
shall is president; W.:'C. Bumhauer 
vice-president; A. M. Jackson, secre- 
tary; W. A. Dozier, treasurer. 


Reeps Mfg. Co. Incorporated 

NEw York City, April 29—The Reeps 
Mfg. Co., with offices at 50 Church Street, 
this city, has been incorporated under 
New York laws for $25,000. The com- 
pany will manufacture the Reeps dash- 
board oil and gasoline gages for auto- 
mobiles; a warning signal for bicycles 
and motorcycles; and several other elec- 
trical and mechanical appliances. 

Chas. S. Shuman, formerly with the 
Western Electric Co. at Philadelphia, is 
president and treasurer. 


Aero-Cushion Tire Gets Plant 


San José, CAL., April 29—A factory 
site has been obtained by the Aero- 
Cushion Tire Co., this city, which was 
recently formed. Installation of ma- 
chinery in the old Caton foundry build- 
ing on West Santa Clara Street near the 
West San José station is being made and 
the plant will be working in two months. 
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The manufacturing plant is to be in 
charge of E. L. Sherbondy, who at the 
present time is in the east purchasing 
the necessary machinery. Mr. Sher- 
bondy was for nineteen years in the ex- 
perimental department of the Goodrich 
Tire & Rubber Co., from which he re- 
signed to take up his present work. 

The officers of the company are: B. T. 
Sellers, president; E. Knickerbocker, 
vice-president; C. H. Nash, treasurer; 
E. D. Ward, secretary, and L. A. Spi- 
nelli, director. 

Rich Twist Drill Co. to Move to Battle 
Creek 


BATTLE CREEK, MICH., April 29.—The 
Rich Twist Drill Co., Chicago, IIl., the 
bulk of the manufacture of which is 
automobile accessories, has decided to 
move its factory to this city, in order to 
be closer to the principal market for its 
products. A plant to cost $45,000 will 
be erected at once, the site for which is 
3 acres in extent and advantageously sit- 
uated on the railroad. The new plants 
plan to start operating here July 1, and 
will consist of a main building 40 by 
250 ft., two stories high, and two other 
buildings 35 by 150 ft., in addition to 
an office structure. 

Canadian Ford Production Passes 1915 
Mark 


Forp, ONT., April 29—The total pro- 
duction of the Ford Motor Car Co. of 
Canada, Ltd., figure for the entire fiscal 
year last year already is passed, and 
there are three and a half months of the 
present fiscal year to go. It is evident by 
the orders coming in at the factory that 
although’ the company will be able to 
turn out its estimated production of 40,- 
000 cars, even this quantity will not be- 
gin to supply all the cars for which deal- 
ers both in Canada and in overseas ter- 
ritory are asking. 


Ideal Co. Postpones Operations 

CoLumMBus, OHIO, April 29—The pro- 
motors of the Ideal Light Car Co., this 
city, incorporated about six months ago 
with an authorized capital of $100,000, 
which was formed for the purpose of 
manufacturing a light pleasure gasoline 
car to sell for $750, have abandoned the 
project for the time being because of the 
high cost of materials and parts. If 
conditions improve the project might be 
taken up later. 


Detroit Seamless Tube Buys Land 

DETROIT, Micu., April 29—The De- 
troit Seamless Steel Tubes Co. has ac- 
quired a large tract of land of 12 acres 
at Fort and Waterman Streets, this city, 
on which it intends to erect a new plant 
for the manufacture of its product. 


Greatly increased facilities and a larger 
working force will be the results. 
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Federal Rubber To 
Expand 


Company Awards Contracts for 
Erection of Three Large 
Factory Additions 


MILWAUKEE, Wis., April 29—The Fed- 
eral Rubber Mfg. Co. has made official 
announcement that a large extension pro- 
gram has been undertaken. The contract 
has been awarded to the Fred T. Ley Co., 
Inc., Springfield, Mass., for the erection 
of three large buildings, and ground will 
be broken as soon as sub-contracts are 
let. 

The new buildings to be erected are: 
Manufacturing building, steel and brick, 
seven stories and basement, 112 by 235 
ft.; storage and shipping house, rein- 
forced concrete and brick, one story, 106 
by 113 ft.; manufacturing building, 
steel and brick, 200 by 116 ft., with 
foundations for seven stories, of which 
one story will be erected now. 

The Federal company recently passed 
into the control of the Fisk interests of 
Chicopee Falls, Mass. Prior to the trans- 
fer, the Federal doubled the size of the 
plant, established in 1911, making it one 
of the really important tire and commer- 
cial rubber goods manufactories in the 
Middle West. B. H. Pratt is general man- 
ager of the Federal company. 


Lane Truck Starts Work on New Plant 


KALAMAZOO, MicH., April 29—The 
Lane Motor Truck Co., recently organ- 
ized to manufacture commercial vehicles, 
has begun the erection of its factory 
here. The plant will be one-story, 400 
ft. long and 80 ft. wide. It is expected 
that the new concern will occupy its 
quarters by June 1. 


Doehler Gets American Die Castings 


BROOKLYN, N. Y., May 2—The Doeh- 
ler Die-Casting Co., Brooklyn, N. Y., and 
Toledo, Ohio, has acquired a controlling 
interest in the American Die Casting Co., 
Newark, N. J., which will hereafter be 
known as the Doehler Die-Casting Co. 
of New Jersey. Its present management 
remains unchanged. 


Strike at Westinghouse Plant 


PITTSBURGH, Pa., April 29—A strike 
occurred at the East Pittsburgh works 
of the Westinghouse Electric & Mfg. Co. 
on April 21. No reason was given as 
no grievances had been handed in to the 
standing committee representing both 
the company and employees. However, it 
has developed that the principal demand 
is for an 8-hr. working day, and it is un- 
derstood that the management was later 
in receipt of a communication demand- 
ing a reduction of working hours from 
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62 to 48 hr. a week, with no reduction in 
wages, this in addition to a 10 per cent 
advance in wages recently granted all 
shop employees. The company is known 
to be committeed as opposed to a reduc- 
tion of working hours at the present 
time. 

All the Westinghouse company plants 
are closed. The main works at East 
Pittsburgh were closed by the strikers 
whereas the other plants, including the 
Westinghouse Air Brake, Union Switch 
& Signal Co., and the Westinghouse 
automobile equipment plant at Shadyside 
were closed by the management. There 
has been no disorder of any importance. 


Harrow Spring Completing Additions 


KaLaMazoo, Micu., April 29—The 
Harrow Spring Co., this city, is pushing 
to completion the additions to its plant, 
and it is contemplated that the new elec- 
tric furnace equipment will be in oper- 
ation within three weeks. A 10-per cent 
wage increase was recently given the 200 
employees of the spring concern. 


Liberty Co. for Preparedness 

Detroit, April 29—A spirit of pa- 
triotism and preparedness is shown in a 
letter written by Percy Owen, president 
and general manager of the Liberty Mo- 
tor Car Co., to the president of the Uni- 
versity of Michigan, in which the state- 
ment is made that the Liberty company 
offers to start a movement whereby it 
will assume the payment of al] expenses 
incurred in giving a military training to 
suitable college students at the military 
training camp at Plattsburg, New York. 
This offer includes transportation ex- 
penses to Plattsburg and return and all 
expenses which will be contracted at the 
training camp by the men who may be 
selected. 


Jeffery Opens Athletic Field , 

KENosHA, WiIs., April 29—The 
Thomas B. Jeffery Co., Kenosha, Wis., 
one of the pioneer western manufac- 
turers to establish closer relations be- 
tween employees and employers, has 
broken ground for an athletic field, to be 
known as Jeffery Field, for the benefit of 
its 2000 workmen. The stadium will be 
equipped for baseball, soccer, football 
and other sports. 


Motor Prevents Dort Shut-Down 


Furnt, Micu., April 29—When the 
Flint river rose 16 ft. recently the fac- 
tory of the Dort Motor Car Co. was 
threatened with a shut-down. The en- 
gines of two chassis attached to a 4-in. 
centrifugal force pump lent by the local 
fire department, however, kept the shops 
and offices free of water for several days 
while the water was high. 
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Commissary Truck 
Requirements 


Philadelphia Section S. A. E. 
Hears Major Lawton of 
U.S.A. Commissary 


PHILADELPHIA, Pa., April 27—Major 
Francis Lawton of the Commissary De- 
partment of the East, U. S. A., was the 
speaker of the evening at the meeting of 
the Pennsylvania Section of the Society 
of Automobile Engineers held at the En- 
gineers’ Club last night. 

Major Lawton’s paper was in the na- 
ture of a presentation of facts which 
would inform motor truck owners, man- 
ufacturers and dealers what problems 
they would have to meet in taking care 
of the commissary department of an 
army in time of war. His opening re- 
marks urged the necessity for prompt- 
ness in laying out a plan of operation. 
He dwelt on the difficulty of transporta- 
tion, especially for the fast-moving col- 
umns which are employed in modern 
warfare. 

“No branch of preparedness has re- 
ceived so little attention,” Major Law- 
ton said, “and the neglect is no doubt 
due to the fact that few realize that con- 
ditions have changed. Animals can al- 
ways be secured, but motor trucks are 
different. Conditions are all changed 
now and the lessons of Europe show 
that rapidly-moving troops must rely on 
motor trucks. The American soldiers 
would never be able to operate a line of 
communication from Columbus, N. M, 
to Casas Grandes without the use of mo- 
tor trucks which they were obliged to 
purchase in order to maintain a line of 
communication. 


S. A. E. Support Necessary 


“The tactical unit of an army is the 
division consisting of 22,000 men. This 
requires 175,000 lb. of food per day. In 
the armies of to-day the men are num- 
bered by millions instead of thousands, 
and to accomplish the great task of or- 
ganization necessary to handle the prob- 
lems presented by these large armies we 
must have the support of the Society of 
Automobile Engineers. 

“Two methods of securing food are 
available to men on the march or fight- 
ing in hostile countries. First, forage, 
and second, by carrying. Gustavus 
Adolphus and Napoleon, the two great 
tacticians, used both methods. Modern 
armies rely on the country in which they 
are operating and also draw from the 
rear. The French regulations state that 
an army in the field must draw on the 
country as if it were the only source of 
supply and the rear must be drawn upon 
as if it also were the only source of sup- 
ply. The amount carried on the march 
amounts to about 1,250,000 lb. for a di- 
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vision and the method is to ship from 
+he purchase point or main base to the 
advance depot, from the advance depot 
to the refilling point and from the re- 
filling point to the various distributing 
points along the firing line. The carry- 
ing is done between the refilling points 
by supply trains, ammunition trains, 
sanitary trains and engineers’ trains. 

“The supply train carrying the food, 
etc., is the most active, as it must supply 
provisions for both animals and men. 
The distance of the firing line from the 
advance depot determines the number of 
refilling points, but the distance from 
the firing line to the last refilling point 
should not be more than one day’s march. 
Each wagon, therefore, carries two days’ 
food per load. 

“With animals, the average march is 
18 miles per day, and with a total dis- 
tance of 75 miles from the base 780 wag- 
ons would be required. With motor 
trucks of about two tons’ capacity the 
work could be done with 120 vehicles. 
With 240 trucks a division could operate 
150 miles from its base. A division oper- 
ating 40 miles from its base would re- 
quire thirty trucks. 


Special Types Unnecessary 


“Lessons from the present war in 
Europe teach us the following facts: 

“1. Ordinary commercial trucks are 
best; the special body types not neces- 
sary. 

“2. Light chassis for ambulance work 
is best. 

“3. Best all-around car, 1% tons. 

“4. Heavy armored cars have proved 
satisfactory. 

‘“5. Motorcycles on a grand scale are 
unsatisfactory. 

“6. Passenger cars make good ambu- 
lances, but the body should be arranged 
so that'the driver is over the engine and 
the wounded lie between the axles. 

“7, Radiators are proving to ‘be the 
weak spots. 

“8. The steel plate wheel is satisfac- 
tory. 

“9. Electric starting is satisfactory. 

“10. Electric headlights should be 
mounted on universal joints. 

“The United States'Government favors 
the 144-ton truck on account of its abil- 
ity to traverse the ordinary bridges 
without breaking them down. This, of 
course, only refers to the divisional 
trains, as larger trucks can be used sat- 
isfactorily on the main roads. To at- 
tempt to use 3-ton and over trucks on 
poor roads spells disaster. It has been 
found an absolute necessity on stone 
highways, however, to use these larger 
trucks. 


Must Be Organized 


“A force of 500,000 men requires over 
8000 trucks of 14%4-ton capacity, and the 
problem is where and how to get these 
trucks. They must be organized into 
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units of the same make if they are to be 
effective. The problems are as follows: 

“1, Properly organized truck units. 

“2. Correct truck specifications. 

“3, Lists of where these trucks and 
suitable chauffeurs can be found. 

“4, Determination of the best body for 
use. 

“5. A list of the necessary repair parts 
for each make of truck and the equip- 
ment of the repair car. 

“6. A field repair shop. 

“A recommended organization of the 
cars is into groups of sixty cars in 
squads of twenty. For each squad there 
should be one repair car, three fuel cars, 
one company headquarters car, four of- 
ficers’ touring cars and eight motor- 
cycles. At the head of each squad there 
is one captain and under him three lieu- 
tenants, one first sergeant, nine first 
sergeant repairmen, fifty-eight sergeant 
drivers, eight corporal drivers and three 
corporal repairmen with seventy-eight 
privates and three corporals. The regu- 
lations adopted by the War Department 
have twenty-seven cargo trucks, 3000-lb. 
capacity; one repair truck, 3000-Ib. ca- 
pacity, under an organization of one 
truck master, three assistants, two ma- 
chinists and thirty-five enlisted men.” 


Economy at Posts 


An interesting suggestion made by 
Major Lawton was that if motor trucks 
were substituted for the ordinary horse 
wagons used around the posts a saving 
of over $700 every five and one-half 
years per vehicle would be made. 

New Company Will Sell Parts 
for Orphaned Cars 


NEWCASTLE, IND., April 29—Because 
of the rapid increase of manufacturing 
operations at the plant of the Maxwell 
Motor Co., in Newcastle, Ind., it is an- 
nounced that the sale and manufacture 
of parts for the Stoddard-Dayton, Brush, 
Columbia and Alden-Sampson cars will 
be taken over by the Standard Motor 
Parts Co., Newcastle. 


Now Singleton-Hunting Co. 


CLEVELAND, OHIO, April 29—The cor- 
porate name of the Singleton-Tripp Co., 
general advertising agents in this city, 
has been changed to the Singleton-Hunt- 
ing Co. The change is being made in 
recognition of J. P. Hunting, who has 
been vice-president since Jan. 1. 


Truck Exhibition for Savannah 


SAVANNAH, Ga., April 29—An exhibit 
of motor trucks, tractors and other road 
equipment will be a part of the annual 
convention of Georgia Society of Ward- 
ens and Road Superintendents, to be 
held in Savannah from May 23 to 25. 
Harry Rose, acting secretary of the con- 
vention, is making arrangements for the 
exhibit at the fair grounds. 
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Mack AC Averages 
35 M.P.H. 


Covers 90 Miles in A. C. A. 
Test—52 M.P.H. Is Max- 
imum Attained 


New YorK City, May 1—Loaded with 
200 rear axle forgings, a Mack AC model 
3%-ton truck has been undergoing some 
strenuous tests under the direction of the 
engineering department of the Automo- 
bile Club of America. These tests have 
been undertaken by the International 
Motor Co. to demonstrate the adaptabil- 
ity of heavy trucks to high speeds, such 
as demanded in fire, police, motor bus 
and military work; and to show what 
fuel consumption may be expected. 

The first test was made Wednesday, 
April 4, on the Long Island Motor Park- 
way, a 45-mile stretch of speedway, after 
the refusal of the Sheepshead Bay Speed- 
way Assn. to permit the truck to be 
tested on the Sheepshead Bay track. This 
test was preceded by a run from New 
York to Yonkers and return, under full 
load and with the standard sprockets. 
Between 45 and 50 miles were covered 
with an average fuel consumption of be- 
tween 6 and 7 m.p.g. 

The speed test on the parkway con- 
sisted of about 90 miles of running, dur- 
ing which time the truck averaged about 
35 m.p.h., the maximum attained being 
52. The total weight of the truck and its 
load was 16,770 lb., of which about 9000 
was the weight of the chassis itself, leav- 
ing a net load of 770 lb. in excess of the 
rated capacity of the truck. 


Few Changes from Stock 


The only changes from stock were the 
application of an auxiliary oil tank back 
of the cab with a hand-pump feed, by 
which the oil might be pumped into the 
crankcase, a restricted overflow passage 
on the upper oil tank to increase the oil 
pressure and 25-tooth sprockets on the 
jackshaft to give a 5.42 to 1 gear ratio. 

A second test is being conducted on the 
Motor Parkway to-day, using a different 
make of carbureter. The Automobile 
Club has not issued its report on the 
tests as yet and so only approximate re- 
sults can be given here. In the first test 
a valve-stem was broken and the full dis- 
stance of 100 miles was not covered, 
which requires that a second test be con- 
ducted. 


France Bars Incompetent Drivers 

Paris, April 2—Only automobile 
drivers who held a Government driving 
license prior to the war are now eligible 
for truck and car service in the French 
army. This measure has been adopted in 
order to weed out incompetents. During 
the past twelve months an immense num- 
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ber of automobile schools have been 
formed in France and soldiers on leave 
have been entitled to take driving lessons. 
Government licenses have been granted 
these pupils, but very few of them can 
do more than hold a steering wheel and 
the men are really dangerous in active 
service among the convoys at the front. 
Under the new scheme men who have 
had three or four driving lessons and no 
practical road experience cannot get into 
the army automobile service. 


Trucks for French Army Transport Sup- 
plies from Docks 


Paris, April 7—American trucks im- 
ported for the French army no longer 
make their initial trip from the port to 
the central depot near Paris without a 
load aboard. It has been the practice to 
put these trucks in charge of military 
crews and send them by road from Havre, 
St. Nazaire or La Rochelle to Paris under 
their own power. These trips were al- 
ways made empty, as a matter of official 
routine, although these three ports, and 
particularly Havre, were congested with 
hundreds of tons of goods the railway 
was incapable of handling. Under the 
new arrangement every convoy going out 
of these ports toward Paris will pick up 
a load of either military material or gen- 
eral merchandise and will deliver it at 
Paris or at some point along the route. 

The first two of these live convoys 
comprised sixty-six Whites and forty 
Velies, carrying between them 232 tons 
of general merchandise, came through to 
Paris this week. These 232 tons have 
been brought through at practically no 
cost; without the automobiles the goods 
would have still been lying on the dock 
side waiting railroad facilities. The sys- 
tem is so simple and is so satisfactory to 
everybody concerned that the only sur- 
prise is that it has not been adopted 
earlier. For over a year big convoys 
have been coming empty four or five days- 
a week from Havre to Paris, while per- 
ishable goods and urgently needed ma- 
terial was left behind on the docks. An 
intelligent understanding between civil 
and military authorities was all that was 
needed to overcome the difficulty. 


Westinghouse Ford Starter Now $85 


EAST PITTSBURGH, PA., April 29—The 
Westinghouse Electric & Mfg. Co. has re- 
cently announced an increase in the re- 
tail price of their starting and lighting 
equipment for Ford cars to $85. This in- 
crease is due to the marked rise in the 
cost of raw materials. 


To Discontinue Moore Truck 
Los ANGELES, CAL., April 29— The 
Moore truck, manufactured by the Pa- 
cific Metal Products Co., Torrence, Cal., 
will no longer be manufactured accord- 
ing to a decision recently reached. 
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S. A. E. Standards 
Appreciated 


Will Be Used by National Gas 
Engine Assn. Wherever 
Possible for Tractors 


New York City, May 1.—That the 
work of the Standards Committee of the 
S. A. E. is being appreciated widely is 
shown by a letter which is being cir- 
culated to members of the National Gas 
Engine Association, announcing that 
body’s Summer meeting, June 27 to 29, 
in Chicago. 

“If there should be any doubt in the 
minds of the users, dealers or manufac- 
turers interested in engines and trac- 
tors,” says Secretary H. R. Brate, “we 
would call attention to the automobile 
situation for 1916. It is said that of the 
1,000,000 cars that will be sold during 
the present year, three-fourths will be 
standardized cars selling at less than 
$1,000. The standardized parts will con- 
sist of starters, carbureters, speedom- 
eters, ignition and lighting systems, 
transmissions, differentials, tires, wheels, 
axles, rims, bearings, etc. In a large 
proportion of these cars you may sub- 
stitute one carbureter or magneto for 
another, you may use any make of tire 
you wish, you may change the spark 
plugs at will. And in addition to this, 
you would be paying at least double the 
price of the car were each make to have 
had other than a standardized dimension 
of rim, differential, etc. It is something 
along this line of work that we expect 
to accomplish through the National Gas 
Engine Assn.” 


Railroads Standard 


“Railroads were standardized with re- 
spect to the distance the rails should be 
from one another. Before that time, you 
might be shipping a carload of stuff 
from Cleveland to Chicago and perhaps 
every hundred miles the railroad com- 
panies would change their gage.- As a 
result, the car could not be carried 
through, and every time the gage 
changed, the car had to be unloaded and 
the goods loaded into another car. What 
more simple thing could be done than to 
set the rails the same distance apart 
from New York to San Francisco and 
run cars through? That is what stand- 
ardization means—time and labor and 
expense saved. 

“In the automobile lines it has come 
about that the Society of Automobile 
Engineers has adopted certain rules of 
this sort. No one is obliged to use them. 
There is no compulsion about it. Every 
spark plug manufacturer, for instance, 
can make his plugs of different dimen- 
sions and with different styles of threads. 
But if the owner of a car steps into an 
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automobile supply store to get a spark 
plug, he wants one to fit his car. With 
standardized plug dimensions, any plug 
will go into his cylinder heads. With 
each manufacturer using a different 
thread, imagine the confusion. It might 
be all right for the manufacturer, pro- 
vided he could tie up all his business, but 
he can’t. What one loses, another may 
make, and vice versa. Therefore, the 
spark plug people find they sell more 
plugs and satisfy their dealers and users 
better if any plug can be put in. 


Will Use S. A. E. Standards 


“The work of the National Gas En- 
gine Assn., then, along the line of stand- 
ardization is not with the effort to make 
all engines or all tractors alike. Auto- 
mobile standards do not always suit in 
engine and tractor design. Where they 
do suit, it has been the spirit of the 
N. G. E. A. standards committee to adopt 
them. Where they do not fit the condi- 
tions, it has been decided better to try to 
work out some size, style or condition 
that is fairly uniform and that may be 
used quite generally to the best ad- 
vantage. If any particular manufacturer 
finds that the size recommended for 
standard does not meet his needs, he is 
welcome to use what he thinks best. 
Magneto standards, for instance, have 
been fairly well worked out, so that al- 
most any make of magneto may be ap- 
plied to an engine without changing the 
design. If, however, some manufacturer 
thinks a special design is better for him 
he can have it used on his outfits. 

“Much of the attention of the coming 
convention of the National Gas Engine 
Assn. will be devoted to the extension of 
this work. A considerable interest has 
been created as was manifested at the 
recent meeting of the standards commit- 
tee in Chicago, so that there will un- 
doubtedly be opportunity for accom- 
plishing a great deal along this line 
when the association meets at the Sher- 
man Hotel, Chicago, June 27, 28 and 29.” 


France May Provide | Compulsory Techni- 
cal Education for Workers 


Paris, April 7—The French automo- 
bile industry is directly interested in a 
new law now before Parliament providirg 
for free and compulsory technical educa- 
tion for workers under eighteen years of 
age. The general scheme is based on that 
already adopted by Germany, Austria 
and Switzerland. It provides for the es- 
tablishment of technical schools in every 
district, the central and local authorities 
sharing the expense, which must be at- 
tended by all young factory workers. 
These schools can be established by em- 
ployers in the factories, if desired. 
Lessons will be given during the legal 
working day, and will be four hours per 
week or 100 hours per year minimum and 
eight hours per week and 200 hr. per 
year maximum. 
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Allies’ Aero Engines 
Water-Cooled 


Fixed Cylinders Also Win Pref- 
erence in France Over 
Rotary Types 


Paris, April 2—In the extension of the 
Allied aeroplane fleets, there has been 
an important slide to the fixed cylinder 
water-cooled six, eight and twelve-cylin- 
der engines, to the detriment of the 
rotary types which held the board prior 
to the war. It is no secret that French, 
Italian and English firms have more or 
less faithfully copied the Mercedes six- 
cylinder water-cooled engine, which is 
practically identical in design to the 1914 
Mercedes Grand Prix engines, one of 
which is now owned by Ralph de Palma. 
The feature of these engines is steel 
cylinders with steel jackets and either 
two or four valves in the head, operated 
by an overhead camshaft. While some 
makers have produced an exact copy of 
the Mercedes, others have made detail 
improvements, and a few have produced 
the same type of engine with twelve 
cylinders. A respectable number of 
captured Mercedes aeroplane engines are 
in use on French aeroplanes, and many 
partly damaged engines have been put 
into service again after being repaired 
with spare parts from the French shops. 


Factors in Car Price Classes in Order 
of Importance 


NEW YorK City, May 2—In the re- 
port appearing in THE AUTOMOBILE for 
April 20 of the paper by Paul Smith, 
sales manager of the Chalmers Motor 
Co., before the Detroit S. A. E., on In- 
terpreting the Public to the Engineer the 
five most important factors in the differ- 
ent car price divisions were arranged in- 
correctly. 

Mr. Smith’s idea was to show the rela- 
tive significance of these factors in each 
of the price divisions by arranging them 
in the order of their importance. The 
list is correctly given herewith: 


$2,500 and up—Motor types—6, 8 and 12 


Reliability Economy 
Appearance Price 
Performance 


$1,750 to $2,500—Motor types—6 and 8 


Reliability Performance 
Appearance Economy 
Price 
$1,250 to $1,750—Motor types—6 and 8 

Reliability Appearance 
Performance Economy 
Price 

$850 to $1,250—Motor type—6 
Reliability Appearance 
Performance Price 
Economy 

$350 to $850—Motor type—4 
Reliability Performance 
Price Appearance : 
Economy ’ 





—— 
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G.M. Sales Estimate 
$100,000,000 


Gross}Earnings for First Eight 
\_ az: Months of Fiscal Year 
Ending July 31 


New YorkK City, May 2.—Estimated 

earnings of the General Motors Co. for 
the eight months of the fiscal year to end 
July 31, made public yesterday, showed 
gross sales of $100,000,000, an increase 
of $42,637,161. The balance available for 
the common stock for the period, based 
on the report, was given as $17,000,000, 
equal to 103 per cent on the issue for the 
eight months, compared with 58 per cent 
earned in the same period a year ago. 
. President C. W. Nash, president of the 
company, in his report says: “The de- 
mand for cars made by your companies 
continues strong and indications are that 
it will not lessen during the balance of 
the fiscal year. Earnings should continue 
satisfactory unless the difficulty in ob- 
taining sufficient material necessitates 
curtailment. 

“On account of the material situation, 
it has been necessary to stock larger 
quantities than in normal times, but not- 
withstanding our larger inventories and 
the disbursement of more than $12,000,- 
000 for dividends on common stock and 
the retirement of the 6 per cent five-year 
notes since Aug. 1, the cash position of 
your company is very strong, showing at 
this date $3,000,000 in excess of a year 
ago.” 

The General Motors estimated report 
for eight months compares as follows: 


Cars and trucks sold— 
1916 


1915 Changes 
86,568 48,487 38,081 
Gross sales, estimated to March 31— 


1916 19 Changes 
$100,000,000 $57,362,839 $42,637,161 


Balance available for common, estimated— 
1916 1915 Changes 
$17,000,000 $9,581,542 $7,418,458 


Rubber Prices Lower 


New YorxK City, May 2—The further 
lowering in prices of crude rubber fea- 








THE AUTOMOBILE 


tured the materials markets last week. 
Up-river Para dropped 2 cents a pound 
to 71, and Ceylon, first latex, dropped 2% 
cents a pound to 79. This grade dropped 
1 cent the previous week. 

Aside from the rubber situation, the 
market was steady. Lead departed from 
its usual high quotation and dropped 12 
cents per 100 lb. to $7.38. Tin was 
strong at $51.50 per 100 lb. 

Copper is holding strong at 29% cents 
a pound. A preliminary statement, 
issued by the U. S. Geological Survey, 
gives the smelter production of primary 
copper in the United States in 1915 as 
1,388,000,000 lb., compared with 1,150,- 
000,000 in 1914, an increase of 21 per 
cent. At an average price of 17.5 cents 
a pound, the 1915 output would have a 
total value of $242,900,000, compared 
with $152,900,000 in 1914. Michigan has 
displaced Utah as the third largest pro- 
ducer, the latter having outdistanced 
Michigan in 1914. The four leading 
States in the order of their rank now 
are Arizona, Montana, Michigan and 
Utah. 

Steel prices have remained unchanged 
at $45 per ton. The demand for auto- 
mobile steel is forcing the steel com- 
panies to expand. Following the report 
that the Carnegie Steel Co. is to add to 
its cold rolled strip steel production by 
changes at the Edgar Thomson works, 
comes the announcement that the Trum- 
bull Steel Co., Warren, Ohio, is also to 
add sixteen stands of rolls for rolling 
the same product. Both increases are to 
meet the demand of the automobile trade, 
which is pressing heavily for this product 
on all mills. 


Monarch Creditors to Meet 


Detroit, MicH., May 1—First meet- 
ing of the creditors of the Monarch Mo- 
tor Car Co., which was adjudicated 
bankrupt by Lee Joslyn, referee in bank- 
ruptcy for the eastern district of Mich- 
igan, on April 24, has been called for 
May 9, at which time creditors have been 
requested to appear and prove their 
claims. The company’s liabilities are set 
at $5,753.03 and the assets at $20,833.15. 





Daily Market Reports for the Past Week 


Week’s 
Material Tues. Wed. Thur. Fri. Sat. Mon. Ch’ge 
BRD. cok dee dks.cds eheeneeeredeerasereee 58 58 .58 58 58 58 pace 
———_ SESE AA A REEDS EE AIO rei .40 .38Y% 37% 37% 37% 36%4— .03% 
Beams and Channels, 100 Ib..........--+--++- 2.77 2.77 2.77 2.77 2.77 2.77 pe 
Bessemer Steel, ton... .....-ccccccccccccsccee 45.00 45.00 45.00 45.00 45.00 45.00 
Copper, Elec., Ib.........ceccccceeccccscceces 29% 29% .29% 29% 29% 29% ae 
Copper, Lake, Ib........--.scceccesesccccees 29% .29% .29% .29% 29% .29% .. 
nc ckscnknk beeen wie 10.75. 10.75. 10.75. 10.72 10.70 10.83 + .08 
Fish Oil, Menhaden, Brown.............++4+- 54 54 54 .54 54 54 —“- 
Gasoline, Auto, Bb].......ccccccccccccccccces .24 .24 .24 .24 24 24 a 
-  g¢ &  “seseempReReEEegs “Ses, RS ‘98 98 ‘98 1.03 1.03 1.03 + .05 
Lead, 100 fb WPPrTeTTTTiTTTr Tr TT TT 7.50 7.47% 7.42% 7.38 7.38 7.38 — .12 
gabe peeietiae pete -rtahertey SOO Rt 76 76 76 76 76 —.76 i 
Open-Hearth Steel, ton........seeeseeeeeeees 45.00 45.00 45.00 45.00 45.00 45.00 
Petroleum, bbl., Kan., crude.........+++.++++- 1.55 1.55 1.55 1.55 1.55 1.55 
Petroleum, bbi., Pa., crude......ccccccccccces 2.60 2.60 2.60 2.60 2.60 2.60 
Ranessed Ol, TERMOd.... cccccccctiscocvcccesces 1.05 1.05 1.05 1.05 1.05 1.05 si 
Rubber, Fine Up-River, Para..... 7 eee 73 72 71 71 71 71 — 02 
Rubber, Ceylon, First DN Se ee. BY 81 79 79 .79 79 — 02Y% 
Sulphuric Acid, 60 Baume......--.-.+.+000+ 2.00 2.00 2.00 2.00 2.00 2.00 ee 
Tin, 100 Ib... 1. cece cece e cee eererenanaveee 49.50 49.50 49.50 50.25 50.25 51.50 | +2.00 
Tire Scrap .....0+ cccccccccccccccsccccccoce 06% .06% .06% 06% 06% .06% 
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Security Prices 
Higher 


Favorable News from Abroad 
Results in General Rise 
of Quotations 


New YorK City, May 1—Automobile 
and accessory issues responded last 
week to the favorable news in regard to 
the amicable settlement of affairs with 
Germany, most of the stocks being most 
favorably affected. Maxwell issues 
recorded most substantial gains as did 
Chevrolet, General Motors, and Willys- 
Overland. Chevrolet rose 18 points; 
General Motors rose 26 points; and 
Willys-Overland went up 18 points. 

The market awoke from its lethargy 
on Saturday with much activity on the 
Exchange. Apropos of the Maxwell ac- 
tivity, there have been two distinct well- 
sustained bull moves in its stocks. On 
the first rise last week, the pace was too 
fast for those inside and they dropped 
their stock rather too soon. Maxwell 
common came back some 30 points. Pre- 
dictions of a 7 per cent dividend on the 
first preferred and 6 per cent on the 
second preferred, leaving a 10 per cent 
dividend on the common, was responsible 
for a quiet accumulation of that stock. 

Some of the other issues which went 
up last week were: U. S. Rubber com- 
mon, 24% points; Chalmers common, 4 
points; International preferred, 2 points; 
Peerless, 2 points; Studebaker common, 
11 points, and Goodrich common, 2% 
points. 


S. O. Doubles 1914 Earnings 


New YorRK City, May 2—The Stand- 
ard Oil Co. of N. Y. reports net earnings 
after deduction of depreciation charges 
of $15,761,663 for 1915 as compared with 
$7,735,919 in 1914. This is at the rate of 
about 21 per cent on a capital stock of 
$75,000,000 as compared with 10.3 per 
cent in 1914. During the year it has paid 
out in dividends $6,000,000 leaving a sur- 
plus of $9,761,663 as against a surplus 
of $1,735,919 in 1914. Added to a pre- 
vious surplus of $16,701,591 there is a 
profit and loss surplus of $26,463,254. 


Ideal Wheel Triples Capital 


MASSILLON, OHIO, April 29.— The 
Ideal Wheel Co., which operates a fac- 
tory at Massillon, where steel wheels for 
motorcycles, automobiles and aeroplanes 
are manufactured, increased its capital 
stock from $50,000 to $150,000 at a meet- 
ing of stockholders at Cincinnati. Ten 
thousand shares will be issued at $10 par 
value. 

The Ideal Wheel Co. was organ- 
ized in 1912 and was the owner of the 
patent and manufacturing rights of the 
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Ideal Steel Wheel Co., which had a plant 
at Winton Place. The latter company 
moved its plant to Elkhart, Ind., in 1914, 
and in 1915 went into the hands of a re- 
ceiver. The Ideal Wheel Co. bought out 
the receiver, E. C. Crow, Elkhart, and 
moved the plant to Massillon. 

The following are the directors of the 
company: L. E. Levassor, L. L. Dolle, 
W. B. Hall, D. T. Mount, Anthony 
Schemel, Charles Ayres and F. H. Goos- 
man. Mr. Ayres is from Wilmington, 
Ohio. The other men are Cincinnatians. 


Dividends Declared 


Milwaukee Motor Co., Milwaukee, Wis., 
second dividend of 10 per cent, amount- 
ing to $25,420.55, in favor of creditors of 
that defunct company. 

Prest-O-Lite Co., $1.50 a share, pay- 
able May 1, to holders of record April 24. 

B. F. Goodrich Co., quarterly of 1 per 
cent on common, payable Aug. 15 to stock 
of record Aug. 4. 

Yale & Towne Mfg. Co., extra dividend 
of 5 per cent out of past earnings, pay- 
able May 8 to stock of May 1. 

Lee Rubber Co., initial quarterly of 50 
cents a share and an extra dividend of 25 
cents a share, payable June 1 to stock of 
record May 15. 

Briscoe Motor Corp., initial quarterly 
of 1% per cent on preferred to holders 
of record April 27. 


Studebaker Declares 1 Per Cent Extra 


Studebaker Corp., quarterly of 1% 
per cent on preferred, 1% per cent on 
common and extra of 1 per cent on com- 
mon, all payable June 1 to stock of record 
May 30. 


THE AUTOMOBILE 


Good Crops Predict- 
ed for Texas 


Farmers Optimistic and Are 
Investing in Automobiles— 
Large Sales Promised 


AUSTIN, TEX., May 1—Favorable pros- 
pects for another splendid crop season 
all over Texas are serving to stimulate 
the automobile trade very considerably. 
Inquiry of dealers in different sections of 
the State bring the unanimous answer 
that the demand and sale of automobiles, 
motor trucks and delivery vehicles are 
larger than ever before known. Many 
farmers who had deterred placing order 
for cars on account of the drouth that 
prevailed during most of the winter have 
had their optimistic feeling as to the 
crop prospects revived by the heavy and 
seasonable rains and they are investing 
money in automobiles instead of holding 
on to it as a means of tiding them over 
what promised a few weeks ago to be a 
dry season. 


110,000 Cars in Texas 


It is claimed by men who are in close 
touch with the automobile trade in the 
State and who have gathered more or 
less complete statistics on the subject 
that there are now not less than 110,000 
automobiles in use in Texas. This late 
estimate is considerably in excess of the 
figures that were given in some reports 
that were issued a few months ago 
which placed the number of cars at 
80,000 to 85,000. 

It is the opinion of many dealers that 
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there will be many more cars sold in 
Texas this year than in any one year 
before. The average farmer of the State 
has now reached the point that he re- 
gards the automobile as one of the prime 
necessities of his business. The introduc- 
tion of these vehicles to the farming 
class has opened a new world to that 
element of citizenship. They are not 
only able to obtain practical and profit- 
able benefit from the use of the cars, but 
they are able to enjoy pleasures that 
were never open to them before. 


Truck Sales Large 


The increasing prices of mules and 
horses are having a tendency to enlarge 
the demand for motor trucks and motor 
delivery vehicles, it is stated. Nearly 
every industrial plant of any magnitude 
in Texas now does its hauling by means 
of the motor truck. This is true not 
only of the cities and towns, but of the 
country districts as well. 


Ford to Fight California Tax in United 
States Supreme Court 


SAN FRANCISCO, CAL., April 29—The 
Ford Motor Co. will carry its fight 
against the payment of a State franchise 
tax of $24,000 to the United States 
Supreme Court. Governor Johnson sev- 
eral weeks ago ordered the company’s 
license to do business in California re- 
voked, following its refusal to pay the 
tax. 

Detroit Drivers Responsible for All Ac- 
cidents to Pedestrians 


DETROIT, MicH., May 1—Police Com- 
missioner John Gillespie, who has figured 
prominently in many of the traffic re- 
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forms that have gained such wide adop- 
tion throughout the country, and who is 
responsible for the tennis court traffic 
lines and the Stop and Go semaphores at 
street intersections, has come out with 
another edict that is new to the regula- 
tion of traffic in this country. Due to 
the great number of traffic accidents in 
this city in which pedestrians have fig- 
ured, the Commissioner holds that here- 
after the driver of a car is responsible 
for accidents to foot traffic under any 
conditions. That is, even though a 
pedestrian carelessly backs into the street 
and gets run down, or if someone drops 
apparently from nowhere in the path of 
the car and gets hurt, or for any other 
similar circumstances, which heretofore 
has been regarded as no fault of the car 
driver, the latter henceforth will be held 
responsible and will have to go to jail. 


One Drink Makes Car Driver Guilty of 
Negligence 

LOUISVILLE, Ky., April 29—Persons 
operating automobiles while under the 
influence of liquor or even after partak- 
ing of strong drink, no effort being made 
to define the number of drinks required to 
cause intoxication, are guilty of negli- 
gence per se, according to a ruling made 
by Judge W. H. Field in instructing a 
jury in the case of E. G. Heartick against 
W. C. Semple, and acting on the instruc- 
tion the jury returned a verdict awarding 
Heartick a judgment of $400 against 
Semple. 

The case is the first on record in local 
courts in which an instruction was 
given covering intoxication in which the 
court held that to operate an automobile 
after indulging in drink was an act of 
contributory negligence on the part of 
the driver. 


Slater Bill a N. Y. Law 

ALBANY, N. Y., April 27. — Governor 
Whitman has signed a bill introduced by 
Senator Slater, making it a misdemeanor 
to wilfully place on a highway any glass, 
tacks, nails or other substance which 
might injure an animal or person or 
puncture an automobile tire. 


Driver Responsible for Violation of Law 

MADISON, Wis., April 29—The At- 
torney General of Wisconsin holds, an an 
opinion handed down recently, that only 
the driver, and not the owner, should he 
be seated in the motor vehicle, is respon- 
sible when the law is violated. Richland 
County officials brought up the point and 
were instructed to prosecute only the 
chauffeur in a case where the car was 
not stopped for a frightened horse, as re- 
quired by law. The owner of the car was 
in it at the time. 


THE AUTOMOBILE 


$4,500 for Master 
Drivers 


Bosch Co. To Present $1,000 
Trophy and $3,500 Cash 
to Winners 


New YorK City, April 29—By ar- 
rangement with the contest board of the 
American Automobile Assn. the Bosch 
Magneto Co. will present the Master 
Driver selected by the board with the 
silver Bosch trophy valued at over $1,000 
and $2,000 in cash. The trophy will also 
bear the secondary title of Champion 
Motor Car Driver Trophy. To the driver 
rated second in the number of points 
awarded in the Master Driver contest the 
Bosch company will give $1,000 in cash 
and to the third driver, $500 in cash. All 
these prizes will be won outright. 

It is planned to hold a banquet in Chi- 
cargo during the 1917 show week for the 
awarding of the trophy and cash prizes. 
In the past six years the Bosch company 
has donated over $25,000 in cash prizes 
for various events. 


O’Donnell in Duesenberg Wins 
Raisin-Day Race 

FRESNO, CAL., April 29—Eddie O’Don- 
nell, driving a Duesenberg won the 300- 
mile Raisin-Day Race from the field of 
seventeen starters making his third win 
this month. His time was 4:54.13 and 
his average speed 61.01 m.p.h. Jim Par- 
sons was second and Frank Elliott third. 
Earl Cooper was ruled out at the end of 
the 25th lap for failure to report a 
change of mechanicians. O’Donnell re- 
ceives a cash prize of $3,000 and a silver 
cup. O’Donnell has used Oilzum in all- 
his races this year. 


Bert Dingley Back Again 

Los ANGELES, CAL., April 25—Bert 
Dingley, who was injured in the Tacoma 
Speedway, July 4, 1914, has recovered 
from his injuries sufficiently to enable 
him to return to the motor car industry. 
Dingley was recently appointed manager 
of the William R. Ruess Co., and will 
devote his energies to the selling of 
Mitchell cars. 


Gardena Race Meet May 6 


GARDENA, CAL., April 25—The speed 
event for semi-professionals that will be 
staged at Gardena on May 6, will be the 
first road race ever held in Southern Cali- 
fornia minus an admission fee. This 
race will be a part of the Strawberry 
Day celebration, another feature of 


which will be a great floral pageant. 
Entries will be restricted to cars hav- 

ing a piston displacement of 231 cu. in. 

The event will be classed as a 


or under. 
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class “C” division 5 race, and will be the 
first of its kind ever sanctioned by the 
A. A. A. in Southern California. In ad- 
dition to the prize money, a valuable 
trophy will be offered, and it is expected 
that a large field of small cars will be 
entered. 


23 Sheepshead Entries to Date 


NEW YorRK City, May 2—The entries 
of an Adams Special and another Sun- 
beam for the Sheepshead Bay Speedway 
race on May 13 brings the total entry 
list up to twenty-three. The Adams 
Special is entered by George Adams, a 
wealthy sportsman. The Sunbeam is en- 
tered by Joseph Christiaens and is a 
duplicate of the six-cylinder car which 
he will drive in that race. No driver 
as yet has been named for the car. The 
latest Sunbeam entry is now on its way 
here from London. 


24-Hr. Sheepshead Race Postponed 

NEw YorK City, April 26.—The 24-hr. 
race scheduled for the Sheepshead Bay 
Speedway on June 16 and 17 by the 
Trade Racing Assn., this city, has been 
postponed. Several of the automobile 
makers who are contemplating entering 
the event pointed out to the association 
the advisability of postponing the race 
until such time as their new models ap- 
peared. 


Luverne Adds Combination Fire Appara- 
tus to Its Line 

LUVERNE, MINN., April 29—The Lu- 
verne Automobile Co., manufacturer of 
a touring car, has added to its line a 
combination motor fire apparatus, to 
meet the needs of small and medium size 
cities and to give fire protection in coun- 
try tributary to the cities in which the 
trucks are operated. 

The motor has six cylinders, 4 by 5 in. 
Tires are cushion type, dual at the rear. 
Wheelbase is 150 in. The motor has self- 
starter, and there are electric lights and 
double ignition. 

Fire equipment is chemical tank, chem- 
ical hose with reel, hand extinguishers, 
ladders, axes, etc. The steel hose body 
has space for 1200 ft. of 2%-in. hose and 
standing room for eight men. Price of 
the outfit is $3,500. 

The Luverne company has also placed 
on the market a hearse which it has 
listed at $3,000. The chassis carries a 
60-hp. six-cylinder engine electrically 
equipped. Wheelbase is 150 in. and tires 
36 by 4% in. 


Riley Goes with Jordon 
CLEVELAND, OHIO, May 1—W. B. 
Riley, formerly assistant sales manager 
of the Thomas B. Jeffery Co., has become 
assistant to E. S. Jordon in the direction. 
of sales of the Jordon Motor Car Co. 
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Twenty Entries for 
Indianapolis 


List Includes 4 Peugeots, 1 
Sunbeam and a Delage— 
One Unnamed Car 


INDIANAPOLIS, IND., April 28—Twenty 
entries have been made to date for 
Sixth International Sweepstakes Race on 
the Indianapolis Speedway May 30. The 
latest entrants are Ralph Mulford, 
Resta, Aitken and Merz in Peugeots; 
Oldfield in a Delage; Rooney and Ander- 
son in Premiers; Osteweg in a Osteweg 
Special, and DuChesneau in a DuChes- 
neau. 


Oldfield on Delage 


Merz and Aitken will drive cars owned 
by the Indianapolis Speedway Team Rac- 
ing Co.; Oldfield will drive one of the 
Delages built for the Grand Prix in Eu- 
rope in 1914. This car has a block type 
motor, with valve in the head, with a 
bore and stroke of 3.70 by 6.3, and a cu. 
in. piston displacement of 271.8. He fin- 
ished third with this car at Elgin last 
year in the C. A. C. cup race. He also 
entered it at the Sheepshead Bay Speed- 
way race last year, but was forced out at 
the end of the 16th mile with a broken 
piston and connecting rod. 


Rooney on Premier 


Rooney will be at the wheel of the new 
Premier that was designed for the late 
Bob Burman. The Osteweg Special entry 
is from Lee, IIl., is entered by Apperson 
& Osteweg, who have built a special car. 
The car weighs about 2400 lb., has four 
cylinders, 411/32 by 5 in., and a piston 
displacement of 296 4/10 cu. in. O. Bloom- 
berg or J. Booth will act as relief driver 
and mechanician to Osteweg. 

The entries to date are: 


Car Driver 
NN RE ETS TLE Christiaens 
PE Sis. video sdsuesee dae euaeensen eee Aitken 
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THE AUTOMOBILE 


eS ee ee er Merz 
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INDIANAPOLIS, IND., April 26.— How- 
ard C. Marmon, chief engineer of the 
Nordyke-Marmon Co., has been named 
referee for the 300-mile race at the local 
speedway on May 30. G. M. Dickson, 
general manager of the National Motor 
Vehicle Co., this city, has been appointed 
starter. Chester S. Ricker has been ap- 
pointed the head of the timing, scoring 
and technical committees for the local 
speedway race May 30. He will be in 
charge of the three departments. G. A. 
Weidely will be the first assistant head 
of the technical committee; O. A. Porter 
will be the first lieutenant of the timers, 
and D. G. Ong will be chief clerk to Ric- 
ker in the scoring booth. 


Five Entries for Chicago Race 


CHICAGO, ILL., May 2—Five entries 
for the Chicago speedway 300-mile race 
on June 10 at Speedway Park, have 
been made to date, including a Sunbeam, 
driven by Christiaens; Sunbeam, un- 
named driver; and three Duesenbergs 
with O’Donnell and D’Alene driving. 
The third driver has not as yet been 
selected. 


Electricians Plan Show 


NEw YorK City, April 29—Repre- 
sentatives of electrical interests of the 
United States with capital investments 
of more than $4,000,000,000 met recently 
and decided upon a countrywide celebra- 
tion of the electrical resources of the 
United States from Dec. 2 to 9 next. 
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27,220 Miles by Ajax 
Winner 


New Haven Man Wins $500 in 
Tire Mileage Contest— 
Drove Cadillac 


New York City, May 1.— The Ajax 
Rubber Co., this city, has announced the 
winners in its third annual tire mileage 
contest. The winner of the first prize of 
$500 was G. C. Mathis of New Haven, 
Conn., who drove a Cadillac for Mrs. J. 
D. Jackson. He made a record of 27,220 
miles, or 5,200 miles better than last 
year’s winner. 
The first thirty capital prize winners 
averaged 19,411 miles. The average of 
the 208 prize winning chauffeurs was 
8076 miles, as against 7722 miles last 
year. 
Other winners were: Second, C. V. 
Finfrock, Pierce-Arrow, 25,648 miles, 
$300; third, L. E. Pederson, Rambler, 
25,337 miles, $200; Jos. Rozek, Pierce- 
Arrow, 24,896 miles; A. D. Silvia, Sim- 
plex, 24,002 miles; W. S. Bliss, White, 
22,870 miles; John Laffy, Alco, 22,687 
miles, and Fred Weitzmann, Ford, 21,200 
miles. The last five received $100 each. if 
The accompanying tabulation gives the 
first thirty winners: 














































Westinghouse Equipment for Murray 
East PITTSBURGH, Pa., April 29—A 
contract was recently signed by the 
Murray Motor Car Co. of Pittsburgh, 
Pa., for Westinghouse starting and light- 
ing equipment for the new Murray 
eight. 


Olds Establishes Permanent 


School 
LANSING, MicH., April 29—The Olds 
Motor Works have established a perma- 
nent school for Oldsmobile service men 


Service 





Winners in Ajax Rubber Co.’s Annual Mileage Contest 
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at their plant here. The first meeting 
recently was attended by over 200 serv- 
ice men connected with Oldsmobile deal- 
ers in all parts of the United States, and 
much good is expected to come of the 
move. Meetings are to be held regularly, 
and the idea is to make every Oldsmobile 
man an expert diagnostician so as to 
save time in making repairs and giving 
service. The school will also establish a 
standard method of doing various work 
on cars, such being the result of accurate 
time studies of different operations made 
by the factory experimental department. 


Thousands of American Cars Arrive in 
London 

LONDON, ENGLAND, April 13—Amer- 
ican automobiles lately have been arriv- 
ing by the hundreds on nearly every ship 
from New York City, and there are sev- 
eral 10-acre yards along the upper 
Thames where these cars, in boxes, may 
be seen stacked ten boxes high. The ma- 
jority are trucks for the army, and they 
are allowed to accumulate till wanted. 


Jersey City Jitney Charge 5% Cents 

JERSEY City, April 29—Five and one- 
half cents a ride will be charged by local 
jitney bus owners hereafter because of 
the additional expense they will be un- 
der when the Kates law goes into effect 
on May 15. 
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Hupmobile Men Re- 
port Prosperity 


Branch and District Managers 
Find Car Sales Booming 
in All Sections 


DetRoIT, MicH., April 28—Hupmobile 
branch and district managers held their 
semi-annual meeting here last week, and 
the keynote of the meeting was the ex- 
ceedingly prosperous condition of the 
general market for motor vehicles in all 
parts of the country. Representatives 
from the four distributing branches and 
the twelve selling districts of the country 
reported business more thriving than it 
has been in several seasons, and every 
indication is that the demand will exceed 
the supply. In fact, if the reports from 
the Hupp men are a good indication of 
the business for this season, the manu- 
facturers will not be able to meet the de- 
mand by about 50 per cent. This is the 
first season that no cars have been stored 
by the big factories and very few dealers 
have machines on hand, so that by the 
middle of May it looks very much as if 
the old condition will prevail in the busi- 
ness, when it was necessary to order a 
car four to six weeks in advance in or- 
der to secure it at all. 

The meeting brought out the fact that 
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during the nine months of the present 
selling season, Hupp is far ahead of the 
entire twelve months of the previous sell- 
ing year. Every section of the United 
States is ordering large quantities of 
cars, and the prosperity is not confined 
to any one section. 


Auto Parts Co. Has Co-operative Plan 
PROVIDENCE, R. I., April 29—A deal- 
ers’ co-operative plan has been launched 
by the Auto Parts Co., this city, which 
will enable the dealer in parts and ac- 
cessories for the Ford car to compete with 
the mail-order and cut-price houses. It 
includes the listing and describing of the 
products of reputable concerns that guar- 
antee their products in a special catalog 
which is to bear the name and address of 
the dealer. The products of the United 
Specialties will be nationally advertised 
and the dealer will be co-operated with 
in local advertising. There will also be 
store and window displays and a bulle- 
tin service, the latter to include practical 
selling suggestions for the salesmen. 


149,500 Registered in Ohio 
CoLuMBuUs, OHIO, April 29—W. H. 
Walker, head of the Ohio State automo- 
bile department, announces 149,500 reg- 
istrations up to April 20, as follows: 
Gasoline cars, 143,000; electrics, 4000; 

dealers’ and manufacturers’, 2560. 


24-Hour Record Gained by Hudson 


termine whether or not he was in condition to continue the 


drive. Mulford went ahead. 


(Continued from page 799) 


distance. 


The following figures show the speeds at various 


distances above 500 miles: 


Tenth stop, 688th lap, 12 gal. gas, 1 gal. oil, 2 qt. water. 


Time, 4 min. 


Eleventh stop, 760th lap, 14 gal. gas, 1 gal. oil, 1 qt. water. isos 
Changed left rear tire, as it was looking worn. 
Time, 6 min. 0.8 sec. 


only tire change made. 


This was the 


The Hudson car used in the run was a stock Super Six 


M.P.H. Miles M.P.H. 
oeeae 77.1 ee ree 
newer 77.2 |) Arr ee 
“sents 76.4 ae 
ooes SEE. sR enec ada se hecae ben ennes eee 





Twelfth stop, 780th lap. This was the first engine stop. 
Pivot pins for the carbureter float weights had worn out and 
were replaced. Time, 4 min. 8 sec. 

Thirteenth stop, 798th lap. This stop was caused by dirt 
in the carbureter. The screen was removed and the gaspipe 
sucked out. Time, 4. min. 

Fourteenth stop, 799th lap, changed No. 3 spark plug. 
Time, 2 min. 13 sec. 

Fifteenth stop, 802d lap. Changed remainder of spark 
plugs. Time, 3 min. 40 sec. 

Sixteenth stop, 877th lap, 13 gal. gas, % gal. oil, 1 qt. 
water. Tightened grease cups, etc. Time, 6 min. 

For the whole run the average gas consumption works out 
at 11.4 miles per gallon, which is an excellent showing when 
the very high speed is considered. Oil consumption was 
fairly high, being at the rate of 1 gal. per 150 miles, this 
being about 50 per cent better than the consumption of the 
average racing car. 

Before the engine was stopped 1460 miles had been covered. 
Throughout the run Mulford drove with marked consistency, 
as is shown by the speed figures for the various stages. The 
average speed for the first half of the run was 76.9 m.p.h., 
only about 1 m.p.h. faster than the average for the whole 


with the ordinary body removed and a taper tail fitted. The 
gear ratio was 2 11/18 to 1. The oil used was Veedol and the 
grease, Whitmore compound. The car traveled with head- 
lamps and side lamps lit. ' 




















Diagram map, showing what Mulford’s run of 1819 miles in 
twenty-four hours in the Hudson Super Six would mean In 
cross-country travel 
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Mid-Continent Tire to Build—The Mid- 
Continent Tire Mfg. Co., Wichita, Kan., 
has obtained plans for a one-story plant, 
280 by 450 ft., at an estimated cost of 
$250,000. 


Berlin Fabric Erecting New Plant— 
The Berlin Fabric Co., Berlin, Wis., man- 
ufacturing advertising novelties, seat 
covers, pennants and similar goods, is 
erecting a new plant, 60 by 70 ft., two 
stories and basement, costing $15,000. 

To Make Wooden Parts — Wooden 
parts for automobiles will be made in 
the factory which is to start operation 
in Ionia, Mich., within a few days, and 
in which H. B. and George W. Webber 
are the principal stockholders. 

Makes a Gasoline Regulator—The Du- 
plex Vitalizer Mfg. Co., Elmira, N. Y., 
has been formed with a capital of $10,000 
and is manufacturing a device to regu- 
late the consumption of gasoline in auto- 
mobiles. S. A. Pulford, 401 Realty 
building, Elmira, is president; J. T. Haw- 
ley, vice-president, and Clayton Huls- 
lander, secretary and treasurer. 

To Make Motors—The Keystone Motor 
Co., East Greenville, Pa., has been formed 
to manufacture motors. It will erect a 


THE AUTOMOBILE 


plant in the near future. Arthur Yocum 
is president; A. L. Miller, vice-president; 
J. L. Dimnig, secretary, and F. M. Moll, 
treasurer. 


Signalite Co. to Build—The Signalite 
Mfg. Co., Kansas City, Mo., recently 
formed with a capital of $50,000 by W. 
M. Farr, L. F. Jones and L. R. Fraker, 
will equip a plant to manufacture auto- 
matic automobile signaling devices. O. 
R. Williams is vice-president and general 
manager; J. R. Clark is treasurer, and 
Barry Shannon, secretary. 


Michigan Stamping’s New Plant— 
The Michigan Stamping Co., manufac- 
turer of auto parts and metal specialties, 
now located at 759 Bellevue Avenue, De- 
troit, has contracted for a new plant to 
be located on Mack Avenue, adjacent 
to the Lozier plant. It will be partly 
a one- and partly a two-story structure, 
400 by 600 ft. 


To Make Electric Horns—The United 
Electrical Mfg. Co., Adrian, Mich., has 
been incorporated to make electric horns 
and other electrical goods. The concern 
starts with a capital of $50,000. B. D. 
Hayes is president; K. F. Wagner, sec- 
retary; Walter Haly, treasurer. These 
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officers and E. J. Wagner are directors, 
the fifth one to be elected in a few days. 


Work Started on Gillette Plant—The 
Gillette Safety Tire Co., 316 Barstow 
Street, Eau Claire, Wis., has awarded all 
contracts, and work is now under way on 
the superstructure of its new plant, 
foundations for which were laid last fall. 
The building will be fireproof, 60 by 250 
ft. one story high, and is to be ready for 
operations some time in June. The equip- 
ment was purchased during the winter. 
The investment in buildings is to be $30,- 
000 to $35,000, and the equipment com- 
plete cost $45,000. 


Lefever to Add—The Lefever Arms 
Co., Syracuse, N. Y., has just placed a 
contract for an addition to its plant to 
take care of additional production. The 
building will be a two-story building, 41 
by 144 ft. It will be devoted entirely to 
manufacturing purposes in producing 
transmissions and transmission gears. 
At the same time, another building has 
already been started, which is one story, 
60 by 75 ft. These additions will take 
care of their present large volume of 
business and also provide somewhat for 
the future. 


The Automobile Calendar 


een Sioux City, Iowa, Speedway 
Race, Sioux City Speed- 
way Assn. 

: | ae Hot Springs, Va., N. A. A. 
A. J. Meeting. 

BN ao i6:g ow eet New York City, Sheeps- 


head Bay Speedway Race. 
Metropolitan Trophy, 150 
miles; Queens Cup, 50 
miles; Coney Island Cup, 
20 miles, and Brooklyn 
handicap for 
ners, 10 miles. 
May 14-20....... Milwaukee, Wis., 
Road Week to Complete 
Highway Connecting Mil- 
waukee and Chicago. 
SS re S.A.E. New York Section, 
May Meeting. 
Beets kcwwan Chicago Non-Professional 
Speedway Race, Western 
Interclub Speedway 
Park. 
may SE-B6....... 00 Chicago, Ill, N. E. L. A. 
Convention, Electric Veh. 


non-win- 


Sheridan 


Section, Congress Hotel. 
| Pennsylvania’s Second 
Good Roads Day. 
May BG-87 6.2006 Del Monte, Cal., Meeting, 


Three Divisions of Na- 
tional Assn. of Automo- 
bile Accessory Jobbers. 
| ec Des Moines, Iowa, Iowa 
Derby, 20 miles; Des 
Moines Special, 10 miles. 
| er Teom Wash., 10, 20 and 

Mile Races, Tacoma 
| Me li Assn. 

BY Oe iieccic'e wimetete Elmira, N. Y., Track Race, 
Elmira Auto & Motor- 
cycle Racing Assn. 

Ds pg ahe-0.5:58 Indianapolis peedway 
300-Mile Race. 

PO icntonn ds Minneapolis, Minn., Speed- 


way Race. 
p ere Sheepshead Bay Speedway, 
30-mile Race, merican 
Liberty Day Committee. 


tp ae ee New York City, Orphans’ 
Day Outing at Donnel- 
y s Grove. College Point, 
I. Orphan’s Automo- 
bile Day Outing Assn. 
Pare Chicago Speedway Race. 
International 300 - mile 
Race, Speedway Park, 


Speedway Park Assn. 
June 12-16....... Ss. A. E. Summer Trip on 
Great Lakes. 
June 16-17... 2. Sheepshead Bay Speedway, 


24-Hr. Race, Trade Rac- 
ing Assn., New York City. 

MD DR 6a skin's Galesburg, Ill., Track Race, 
100 miles. 

| eee Des Moines, Iowa, Speed- 
way Free-for-all, 300- 
mile race. 

Se LaGrande, Ore., Track 
Race, LaGrande Motor 
Club. 

SU BE ac eeiess Detroit, Mich., World’s 
Salesmanship Congress, 
Detroit Board of Com- 
merce Bldg 

Sg a ee Coeur d’ Silene, Idaho, Race 
Meet, Hiller-Riegel Co. 


PING Wikde dle erat Pee Tacoma, Wash., Speedway 
Race, Tacoma Speedway 
Assn. 

CO re Minneapolis 300-mile Speed- 
way Race. 

pO eee Sioux City Speedway Race. 

Fg Omaha, Neb., Speedway 
Race. 

SOE TGs. 6 oss c cies North Yakima, Wash., 
Track Race, Hiller-Rie- 
gel Co. 

Pw a Dallas, Tex., Tractor Dem- 
onstration. 

July 24-28....... Hutchinson, Kan., Tractor 
Demonstration. 

July 31-Aug. 4....St.. Louis, Mo., Tractor 
Demonstration. 

a Sa eee Tacoma Speedway Race, 
Tacoma Speedway Assn. 

oe | er Fremont, Neb., Tractor 
Demonstration. 


pe Se Pikes Peak, Col., Hil? 
Climb, Pikes Peak Auto 
Highway Co. 

Me Beas ss ches Portland, Ore., Track Race, 
Hiller-Riegel Co. 

Aug. 14-18....... Cedar Rapids, Iowa, Trac- 
tor Demonstration. 

Pi et SS eee Elgin Road Race, Chicago 
Auto Club. 

Aue: 31-36 .-. 606 Bloomington, Ill., Tractor 
Demonstration. 

Aug. 28-Sept.1...Indiana Tractor Demon- 
stration. 


eS are Columbus, Ohio, Fall Show, 
Ohio State Fair, Colum- 
bus Automobile Show Co. 


eee Des Moines Speedway Invi- 
tation Race. Limited to 
six entries. 

a ee ae Indianapolis Speedway 

ce. 

er Spokane, Wash Track 
Race, Inland Auto Assn. 

a rr Madison, Wis., Tractor 
Demonstration. 

Se: St. Paul, Minn. Good 
Roads Congress, Audi- 
torium. 

Gent. 12<16....6...0% Milwaukee, Wis., Fall 

ow, Wisconsin State 

Fair, Milwaukee Auto- 
mobile Dealers. 

er Providence Speedway Race. 

| rere Trenton, N. J., Inter-State 
Fair. H. P. Murphy, 
Racing Sec. 

PREIS 6 sisiwie.witiee New York City, Sheepshead 
Bay Speedway Race. 

MES Boks 0.0.6, oeue0 — Speedway 

ace. 

Bins bso 50K Omaha Speedway Race. 

2 Serr” Chicago Speedway Race. 

ee ee Indianapolis, Ind., Race, 
Indianapolis Motor 
Speedway. 

Bs iw shaciels dae Santa Monica, Cal., Van- 
derbilt Cup and Grand 
Prix Races. 
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Goodyear to Establish Canadian 
Branches—The Goodyear Tire & Rubber 
Co., Akron, Ohio, will establish branches 
in Canada. A plant will be located in 
New Toronto, Ont., where the company 
expects to spend $1,000,000 on it. The 
company wil! employ 1,500 hands. 


Canadian Trade Items—The Ford Mo- 
tor Car Co. of Canada, Ltd., Ford, Ont., 
has taken out a charter to do business 
in the Province of Saskatchewan. Its 
capital is $10,000,000. 

McLaren Bros., 1470 Saint Lawrence 
Blvd., Montreal, Que., are handling the 
U. S. L. battery, Dann spring insert and 
the Outlook windshield cleaner for the 
Province of Quebec. 

A company is being organized in St. 
Catharines, Ont., for the purpose of ac- 
quiring the rights to manufacture and 
sell Globe tires in Canada. The concern 
will be called the Globe Tire Co. of Can- 
ada, and will manufacture automobile and 
truck tires. 


Connecticut Trade Items.—R. H. Smith, 
formerly of the Stanley Works, New 
Britain, Conn., has joined the sales force 
of the A. C. Hine Co., 314 Pearl Street, 
Hartford, Conn., state Oakland distribu- 
tor. Alfred Nordstrom of New Britain 
has also joined the Hines forces and will 
look after the New Britain retail sales. 


R. R. Ashwell, 341 Trumbull Street, 
Hartford, Conn., has taken on the service 
representation of the Bijur electric sys- 
tem. 


Minneapolis Stewart-Warner Moves— 
On May 1 the Minneapolis branch office 
of the Stewart-Warner Speedometer 
Corp. will move into its new quarters at 
1309 Hennepin Avenue. 


Northwest News—Rothweiler & Co., 
Seattle, manufacturers of a 1-ton truck, 
have recently opened a branch in Spo- 
kane, Wash., at 224 Washington Street. 
The Spokane office will serve all of Mon- 
tana, eastern Washington and northern 
Idaho. The branch is in charge of Al 
Sharp. 


Two new automobile connections were 
opened in Portland, Ore., during the past 
week. D. C. Warren, formerly con- 
nected with the Oregon Motor Car Co., 
has taken the State agency for the Velie 
car. The new agency is known as the 
Warren Motor Car Co. 


A. H. Knaus has resigned his position 
with the Braly Auto Co. to accept the 
managership of the Portland branch of 
the Gerlinger Motor Car Co., Pathfinder, 
Hollier and Federal dealers. 
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Trade Happenings 


Curl Continental Purchasing Agent— 
L. C. Curl has been appointed purchas- 
ing agent for the Continental Motors Co. 
plant, Muskegon, Mich. He was former- 
ly purchasing agent for the Buda Com- 
pany of Harvey, Ill. 


Hood Maxwell Purchasing Agent— 
R. M. Hood, former assistant purchasing 
agent of the Maxwell Motor Co., Detroit, 
has been appointed purchasing agent of 
the company. 


Munsell, Delco-Light Agent—J. J. 
Munsell of Dayton, Ohio, soon is to as- 
sume the duties of general agent in the 
Columbus district for the new Delco 
product, Delco-light, which is made by 
the Domestic Engineering Co. of Day- 
ton. The Domestic Engineering Co. was 
incorporated recently. The management 
is the same as that of the Delco. 


Blackley Boulden’s Assistant —B. E. 
Blackley, formerly New England division 
sales manager of the Chase Motor Truck 
Co., Syracuse, N. Y., on May 1 assumed 
the duties as assistant to H. T. Boulden, 
general sales manager of the company. 
He will have direct charge of the dealer’s 
aid department and motor truck research 
work, succeeding W. A. Clare, who re- 
signed as Mr. Boulden’s assistant on 
April 1 to become sales manager of the 
Atterbury Motor Truck Co., Buffalo, 
| > 2 

Barker Hupp District Supervisor—A. 
E. Barker, Cleveland district representa- 
tive for Dodge Bros, Detroit, Mich., has 
been promoted to the position of super- 
visor of the district. A. T. Stanton, 
formerly the Dodge Bros. representative 
for the British Isles, making his head- 
quarters at London, has been transferred 
to Cleveland to succeed Barker. 


Dedge with Dayton Rubber—G. A. 
Dodge, who has spent a number of years 
in the manufacturing and engineering de- 
partments of several of the largest tire 
companies in the country has become 
chief engineer and factory manager for 
the Dayton Rubber Mfg. Co., Dayton, 
Ohio. 


Gramm Opens N. Y. Office—The 
Gramm-Bernstein Co., Lima, Ohio, has 
opened an Eastern office of the Gramm 
Co., Inc., at 1457 Broadway, at Forty- 
second Street, New York City, for the 
sale of Gramm worm-drive trucks from 1 
to 6 tons’ capacity. 

Goodrich Station in Harrisburg—The 
B. F. Goodrich Tire Co., Akron, has 
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opened a service station at 1412 North 
Third Street, Harrisburg. The Harris- 
burg depot is in charge of W. F. Mower, 
who has had a number of years of ex- 
perience in the service department of the 
Goodrich company. J. R. Sauter, the 
sales representative in the Harrisburg 
district, has been connected with the 
Goodrich company for the past twelve 
years. 


New England Trade Notes—An agency 
for the KisselKar has been placed at 
Portland, Me., with the Forest City ga- 
rage. 

The Chevrolet Motors Co., of New 
York, has opened a direct factory branch 
at Providence, R. I., and with R. B. Key- 
ser of Boston, Mass., as manager. The 
temporary salesrooms are on Broad 
Street. 

W. E. Whitten has taken the agency 
for Empire cars at Providence, R. I. 

Illinois News Items—The Rock Falls 
Casket Co., Sterling, which has been en- 
gaged for many years in the manufacture 
of caskets and other mortuary supplies, 
but which recently added the construction 
of automobile hearses, has decided to dis- 
continue the casket manufacture and de- 
vote the plant exclusively to motor 
hearses. All of the machinery and sup- 
plies used in casket construction were 
sold this week to the Central Mfg. Co. 
of Dixon. 

D. U. Smith, Springfield, has resigned 
as manager of the Cadillac agency in that 
city to become sales manager for the 
Cadillac company, with headquarters at 
Evansville, Ind., and with a territory 
consisting of thirty-two counties. H. D. 
Fulmer, Peoria, Ill., has been appointed 
sales manager at Springfield to succeed 
Mr. Smith. 

C. F. Ball and J. E. Ball, Springfield, 
have opened a garage at 327-329 North 
Sixth Street, and will specialize in elec- 
tric and battery work. They will do a 
repair business exclusively, carrying a 
line of supplies and accessories. 

Farle & Miller, 978 South Michigan 
Avenue, Chicago, have been issued 
articles of incorporation with capital 
stock of $25,000, to manufacture, buy, 
and sell automobiles and accessories. The 
incorporators are: J. H. Farle, R. A. 
Miller and A. A. Miller. 

The Williamson Motor Co., Freeport, 
Ill., has removed from the Wilcoxson 
Building to a new location on Galena 
Street, due to the necessity of securing 
larger quarters. A complete line of auto- 
mobile accessories will hereafter be car- 
ried. 
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